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Application 


eDual-band Low Current Router 


The RT3883 SoC combines Ralink’s 802.11n draft 
compliant 3T3R MAC, BB, 2.4/5GHz RF, a high 
performance S5OO0MHz MIPS74Kc CPU core, two USB, 
two Gigabit Ethernet MAC, a PCle Host/Device and a 
PCI Host/Device. The RT3883 employs Ralink’s 3rd 
generation 11n Ralink Video Turbine (RVT) 
technologies for longer range and better throughput. 
The embedded high performance CPU can process 
advanced applications such as routing, security and 
VoIP. The USB port can be configured to access 
external storage devices for Digital Home 
applications. In addition, the RT3883 includes rich 
hardware interfaces (SPI/PCM/Il2S/I2C/ UART/GDMA) 
to enable many possible applications. 


Features 

¢ Embedded MIPS74Kc (500 MHz) with 64K | 
Cache and 32K D-Cache 

16/32-bit SDRAM up to 128 Mbytes 
16/32-bit DDR2 SDRAM up to 256 Mbytes 
NOR/NAND Parallel Flash 

SPI Flash 

1 USB Host + 1 USB device or 2 USB Host 
2xRGMII/MII port 
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Legacy and high throughout modes 
Dynamic Frequency Selection (DFS/CE/FCC/TPN) 
L-SIG TXOP 

Reverse Data Grant (RDG) 
Maximal-Likelinood Decoding (MLD) 
Maximal Ratio Combining (MRC) 

Implicit and Explicit Transmit Beamforming 
16 Multiple BSSID 

Security: WEP-64/WEP-128/TKIP/AES/WPA/ 
WPA2/WAPI 

QoS: WMM/WMM-PS 

International Regulation - 802.11d+h 

Voice Enterprise : 802.11k+r 

Mesh Network: 802.11s 

Ralink Video Turbine (RVT) 

AP Firmware: Linux 2.6 SDK 

iNIC Driver: Linux 2.4/2.6 


Order Information 


Part Number |Temp Range |Package 

RT3883F -10~70°C —_ |Green/ RoHS 
Compliant 
TFBGA 448 ball 
(17mmx17mm) 


5 i A A a a ad 


1 PCle Host/device embedded with PCle clock 
generator 

33/66 MHz PCI host/device 

I2C, 12S, SPI, PCM 

UART Full + Lite 

Hardware NAT, QoS, TCP/UDP/IP checksum 


Ralink Technology, Corp. (Taiwan) 

5th F. No. 36,Taiyuan St, Jhubei City, Hsin-Chu, Taiwan, 
R.O.C. 

Tel: 886-3-560-0868 Fax: 886-3-560-0818 
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Ralink Technology, Corp. (USA) 


offloading 20833 Stevens Creek Blvd., Suite 200 Cupertino, CA95014 
¢ 37T3R 2.4/5 GHz with 450/450Mbps PHY data Tel: (408) 725-8070 Fax: (408)725-8069 
rate http://www.ralinktech.com 


¢ 20/40 MHz channel bandwidth 


Functional Block Diagram 


SDRAM/DDR2 16bit/32bit SDR/ 
AQMHz Controller /DDR2 SDRAM 
Crystal Clock/Reset/Timer/PLL 
AySta USB 2.0 _ USB 2.0 Interface 
_~ HOST/DEVICE X2 
a PCle PCle Interface 
CTRL / PHY 
> PCI Interface 
~~ — 
ow MIPS74kc | Gigabit MAC -—> i / RGM 
(500 MHz) I2C > Control Interface 
64K | - Cache = Hite tea 
> Audio Interface 
remot 32K D - Cache 
ex PCM Codecinterface 


UART Full+Lite 
SPI / EEPROM 


UART Interface 


SLIC / EEPROM 
External Interface GPIO/LED 
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D | RFO_RF2G_INP | RFO_RF2G | BASE_TRX_[P RF2_TSSI_IN] RF2_PAS_ PE RFO_TSSIS_IN[BPLL_AVOD_V12A] LNA PE_G1 LNA_PE_A2 
E | RFO_RFSG INP | RFO_RFSG_INN [RF BB V12A| GND 
F [RFO_RF5G_OUTP|RFO_RF2G_OUTP| RFO_IF V12A| RF BB2_V12A 
G | RFL_RF2G INP | RF1_RF2G INN | RFO RF V12A GND GND GND JTAG_TCLK | JTAG.TDO | SOC.CO_V12D NC 
H | RFL_RFSG_INP | RF1_RFSG INN | RF1_IF_V12A GND GND GND GND GND | CPLL_DVDD_V12D] _JTAG_TMS GPI06 
J |RF1_RFSG_OUTP|RF1_RF2G OUTP| RF1_RF_V12A GND GND GND GND GND BPLL_DVDD_V12D GND 
K | RF2_RF2G_INP | RF2_RF2G INN | RF2_IF_V12A GND GND GPIO0 GND GND GND 
L | RF2.RF5G_INP | RF2_RF5G_INN | RF2.RF_V12A GND GND GPIO2 GND GND GND 
M [RF2.RF5G_OUTP|RF2_RF2G OUTP] GND D0 DSR_N GND GND GND 
N GND GND Dl D5 | RIN | CISN GND GND GND 
P 03 D4 D2 DOMO RXD TXD GND GND GND 
R 06 07 MDQSO D9 GND GND GND GND 
T | MoQst MDQM1 D8 Dil GND GND GND GND GND 
U MD12 MD13 D10 CAS_N }DDR_IOC_V12D]S0C_CO_V12D GND RTS.N DTR_N 
V MD14 MD15 ODT RAS_N WLAN _LED_N 2C_SD PORST.N I2C_SCLK 
W GND GND CKE WE_N 
Y [McK P MCK_N BAO | DDR_IOR_VO9D 
AAT GND GND GND | DDR IOL_V33D MAL MDQM2 MD24 028 soc co V120 
AB| DDR 10_V33D MDQs? M26 b30__|_DDR Joc vi120 
AC] MBAL MBA2 MA2 AG MAB MDQS3 MD25 029 DDR _IOC_V120 
AD] MCSN A3 MAT Ag MAL MDQM3 M027 D31 [DDR OR Vo9D 1 
Top view (right portion) 
B 4 15 16 17 2 23 24 
PCIE CGREXT | GND —_| PCIE_PEXCLKN1 GND PCIE_PEXCLKNO PCIE 25 TXO_M TXO_P 
GND GND | PCIE_PEXCLKP1 GND PCIE_PEXCLKPO GND GND GND 
PCIE VCCA33DR/ GND GND GND GND PCIE_VP GE2_TXD2 GE2_TXCLK 
PCIE VCCA12CG| GND | PCIE_CGTEST GND PCIE_VCCA33DR GE2_TXD3 GE2_TXD0 GE2_TXE 
GE2_TXD1 GE2_RXD2 GE2_RXD0 GE2_RXCLK 
GE2_RXDV GE2_RXD3 UPHY1. ID UPHY1_ VBUS 
ITAG_TRST_ GPI04 | SOC_I0_V33D GND PERST_N GE2RXD1 —[UPHY1_VODL_V12D] _UPHY1_PADP | _UPHY1_PADM 
GPIO7 GPIO5 | SOC_CO_V12D GND GND UPHYO VODL_V12D| —UPHY1_VRES —[UPHY1_VDDA_V33A]UPHYO_VODA_V33A 
GND GND GND GND SPI_CS0 GND UPHYO_ID UPHYO_PADP | UPHYO_PADM 
GND GND GND SPI_CS1 SPI_CLK UPHYO_VBUS GND GND GND 
GND GND GND SPI_MISO SPI_MOSI UPHYO_VRES GE1_TX03 GE1_TxD2 GE1_TXCLK 
GND GND GND GND GND GE1_TXD1 GE1_TXD0 GE1_RXD3 GEL_TXE 
GND GND GND soc_cO.v120 | Soc co_V12 GE1_RXD1 GE1_RXD2 GE1_RXDO GEL_RXCLK 
GND GND GND GND MIO REQ2_N GE1_RXDV GNT2_ INTB_N 
GND GND GND GND pc SERR_N REQH | GNT1 PCICLK 
GND [SOC_cO_V120/ GND GND SOC_l0_V33D STOP_N PAR PERR | INTA| 
GND _[SOC_CO_V120] GND GND GND FRAME _N IRDY_N TROY_N DEVSEL_ 
GND [SOC 10_V33D| GND GND RST_N CBEO_N CBEL. CBE2 | CBE _ 
IDSEL AD29 AD30 AD31 
AD28 AD25 AD26 ADI 
DDR IOL_V33D] DCDC VSSD | EXTMOS LDO | — DCDC_V33A GND ADI6 AD20 AD24 
DDR 10 V33D | DCDC_V33D | LDO_V26A VFB_1P2 OUT 1P8 ADIS ADI AD23 
SOC 10.V33D | LGATE | DCDC_VSSA COMP VOUT_1P2 ADIA AD18 AD22 
SOC_10_V33D | UGATE Dis SW FB VOUT 1P2 AD13 ADI AD21 
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1.2 Pin Description 


VO/IPU/IPD 


JTAG interfaces: 5 pins 


G13 
G9 
H11 
G8 
G10 


JTAG_TRST_N 
JTAG_TCLK 
JTAG_TMS 
JTAG_TDI 
JTAG_TDO 


UART Lite interface: 2 pins 


M8 
J8 


RXD2 
TXD2 


UART Full interface: 8 pins 


RXD 1, IPD UART RXD. 
1, IPD UART RIN. 


1, IPU 
1, IPD 
1, IPD 
1, IPD 
O, IPD 


1, IPU 
O, IPD 


4mA 
4mA 
4mA 
4mA 
4mA 


4mA 
4mA 
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JTAG TRST (active low) 
JTAG TCLK 

JTAG TMS 

JTAG TDI 

JTAG TDO 


UART Lite RXD 
UART Lite TXD 


Pp 
DSR_N 1, IPD UART DSR_N. 
R DCD_N 1, IPD UART DCD_N. 


4mA 
N 4mA 
M 4mA 
4mA 
4mA 


8 
8 RIN 
9 A 
9 a 
8 iB 
9 TXD 


P O, IPD UART TXD 


U12 


DTR_N 


O, IPD 


4mA 


UART DTR. 


K17 
J17 
K16 


SPI_CLK 
SPI_CSO 


SPI_CS1 


O, IPD 
O, IPD 
O, IPD 


4mA 
4mA 
4mA 


SPI clock 
SPI chip selectO 
SPI chip select1 


12C interface: 2 pins 
v12 12C_SCLK 1/0, IPU 4mA 12C Clock 


V10 


12C_SD 


O, IPU 


4mA 


12C Data 


RGMII/MIl interface: 24 pins (3.3v) 


N24 


GE1_RXCLK 


1/0, IPD 


8mA 


RGMII1 


M23 


GE1_RXD3 


1, IPD 


8mA 


RGMII1 RX Data bit #3 


L24 GE1_TXCLK 1/0, IPD 8mA RGMII1 


M24 


GE1_TXEN 


O, IPD 


8mA 


RGMII1 /GMII TX Data Valid 


M22 GE1_TXDO O, IPD 8mA RGMII1 TX Data bit #0 
M21 GE1_TXD1 O, IPD 8mA RGMII1 TX Data bit #1 


L23 
L22 
E 


GE1_TXD2 
GE1_TXD3 


GE2_RXCLK 


O, IPD 
O, IPD 
1/0, IPD 


8mA 
8mA 


8 


RGMII1 TX Data bit #2 
RGMII1 TX Data bit #3 
RGMIII2 RX Clock 


24 mA 
F21 GE2_RXDV 1, IPD 8mA RGMIII2 RX Data Valid 
23 8mA 


E GE2_RXDO 1, IPD RGMII2 RX Data bit #0 


G21 
E22 
F22 


GE2_RXD1 
GE2_RXD2 


GE2_RXD3 


1, IPD 
1, IPD 
1, IPD 


8mA 
8mA 
8 


RGMII2 RX Data bit #1 
RGMII2 RX Data bit #2 
RGMII2 RX Data bit #3 


C GE2_TXCLK 1/0, IPD RGMII2 TX Clock 


mA 
24 2 8mA 
D23 8mA 


GE2_TXDO O, IPD RGMII2 TX Data bit #0 


E21 


GE2_TXD1 
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C23 GE2_TXD2 O, IPD 8mA RGMII2 TX Data bit #2 
D22 GE2_TXD3 O, IPD 8mA RGMII2 TX Data bit #3 
PHY Management interface: 2 pins (2.5v or 3.3v) 
8mA PHY Management Clock. Shared with 
R17 MEE Oe GPIO23 
8mA PHY Management Data. Shared with 


MDIO 1/0, IPD GPIO22 


P17 
GPIO interface: 8 pins 
K9 GPIOO 1/0, IPD GPIOO 
K8 GPIO1 1/0, IPD GPIO1/ REF_CLKO 
L9 GPIO2 1/0, IPU GPIO2/ WATCH DOG RESET 
GP103 1/0, IPD GPIO3/BT_ACT (Blue tooth active; can be 
L8 treated as a request) 
GPIO4/BT_STATE (TX or RX) 
(Default is OUTPUT) 
GPIO5/BT_FREQ (Blue tooth overlap WLAN 
1/0, IPD band or not) 
(Default is OUTPUT) 
GPIO6/BT_WLAN_ACT (WLAN is active; 
1/0, IPD can be treated as a grant) 
(Default is OUTPUT) 
8mA GPIO7/BT_ANT_SEL (Antenna select) 

H13 ie VORB (Default is OUTPUT) 
PORST_N 1, IPU Power on reset 
WLAN_LED_N O, IPD a Fi WLAN Activity LED 
LNA_PE_AO O, IPD 16mA LNA power enable for 5G BAND#0 

= LNA_PE_A1 O, IPD 16mA LNA power enable for 5G BAND#1 

C11 LNA_PE_GO O, IPD 16mA LNA power enable for 2.4G BAND#0 
D1i1i LNA_PE_G1 O, IPD 16mA LNA power enable for 2.4G BAND#1 
LNA_PE_G2 O, IPD 16mA LNA power enable for 2.4G BAND#2 
A11 ANT_TRN O, IPD 8mA Positive signal for antenna T/R switch 


UPHYO_VRES 1/0 Connect to an external 8.2K Ohm resistor 
for band-gap reference circuit 

USB VBUS pin; Connect to the VBUS pin of 

K21 the USB connector 

J24 UPHYO_PADM 1/0 USB data pin Data- 

UPHYO_PADP 1/0 USB data pin Data+ 

UPHYO_ID 1/0 USB ID pin. Connect to ID pin on the Mini- 

J22 type connect 


H23 UPHY1_VDDA_V33A | P 3.3v USB PHY analog power supply 
G22 UPHY1_VDDL_V12D | P 1.2v USB PHY digital power supply 


UPHY1_VRES 1/0 Connect to an external 8.2K Ohm resistor 
for band-gap reference circuit 

USB VBUS pin; Connect to the VBUS pin of 

F24 the USB connector 


G24 UPHY1_PADM 1/0 USB data pin Data- 
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VO/IPU/IPD 


G23 


F23 


PCI Host/Device & Flash Interface: 53 pins 


R24 
V17 
T24 
P24 
R22 
P21 
R23 


UPHY1_PADP 
UPHY1_ID 


PCICLK 
RST_N 
INTA_N 
INTB_N 
REQ1_N 
REQ2_N 
GNT1_N 


1/0 
1/0 


1/0 
1/0 
1/0 
1/0 
1/O 
1/O 
1/O 


24mA 
24mA 
24mA 
24mA 
24mA 
24mA 
24mA 


USB data pin Data+ 


USB ID pin. Connect to ID pin on the Mini- 


type connect 


PCI clock 
PCI reset 
PCI interrupt for slot #1 
PCI interrupt for slot #2 


PCI bus request for slot #1 
PCI bus request for slot #2 


PCI bus grant for slot #1 


P23 GNT2_N 1/0 24mA PCI bus grant for slot #2 


PCI bus command and byte enable 


V24 


CBE3_N 


1/O 


24mA 


T22 


PAR 


1/O 


24mA 


PCI parity 


U22 IRDY_N 1/0 24mA PCI initiator ready 


U21 


FRAME_N 


1/0 


24mA 


PCI cycle frame 


U23 TRDY_N 1/0 24mA PCI target ready 
R21 SERR_N 1/0 24mA PCI system error 


T21 


STOP_N 


1/0 


24mA 


PCI target stop 


T23 PERR_N 1/0 24mA PCI parity error 


U24 


DEVSEL_N 


1/O 


24mA 


PCI device select 


W24 AD31 1/O 24mA PCI address and data 
W23 AD30 1/O 24mA PCI address and data 


W22 
Y21 
Y24 


AD29 
AD28 
AD27 


\/O 
1/0 
1/O 


24mA 
24mA 
24mA 


PCI address and data 
PCI address and data 
PCI address and data 


Y23 AD26 1/O 24mA PCI address and data 
Y22 AD25 1/O 24mA PCI address and data 
AA24 AD24 1/O 24mA PCI address and data 


AB24 
AC24 
AD24 
AA23 


AD23 
AD22 
AD21 
AD20 


1/0 
1/0 
1/0 
1/0 


24mA 
24mA 
24mA 
24mA 


PCI address and data 
PCI address and data 
PCI address and data 
PCI address and data 


AB23 AD19 1/O 24mA PCI address and data 


AC23 
AD23 
AA22 
AB22 


AD18 
AD17 
AD16 
AD15 


1/0 
1/0 
1/0 
1/0 


24mA 
24mA 
24mA 
24mA 


PCI address and data 
PCI address and data 
PCI address and data 
PCI address and data 


AC22 AD14 1/O 24mA PCI address and data 


AD22 
AA21 
AB21 
AC21 


AD13 
AD12 
AD11 
AD10 


1/0 
1/0 
1/0 
1/0 


24mA 
24mA 
24mA 
24mA 


PCI address and data 
PCI address and data 
PCI address and data 
PCI address and data 


AD21 AD9 1/0 24mA PCI address and data 
AA20 AD8 1/O 24mA PCI address and data 
AB20 AD7 1/O 24mA PCI address and data 


AC20 AD6 1/0 24mA PCI address and data 
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AD20 AD5 1/0 24mA PCI address and data 
AA19 AD4 24mA PCI address and data 
AB19 AD3 24mA PCI address and data 
AC19 AD2 24mA PCI address and data 
AD19 AD1 24mA PCI address and data 
AA18 ADO 24mA PCI address and data 
PCle interface: 12 pins 
C22 PCIE_VP 1.2V power 
A22 PCIE_25 3.3V power 
A23 TXO_M PCIE's TX- 
A24 TXO_P PCIE's TX+ 
A21 RXO_P PCIE's Rx+ 
B21 RXO_M PCIE's Rx- 
PCIE_REXT Connect to external 1900hm resistor 
REFCLK_P PCle's REFCLK+ 
REFCLK_M PCle's REFCLK- 
PERST_N PCIE reset 
SDRAM/DDR2 Interface: 64 pins 
AB11 MD30 8mA SDRAM/DDR2 Data bit #30 
AC11 MD29 8mA SDRAM/DDR2 Data bit #29 
AA11 MD28 8mA SDRAM/DDR2 Data bit #28 
AD10 MD27 8mA SDRAM/DDR2 Data bit #27 


AB10 MD26 1/0 8mA SDRAM/DDR2 Data bit #26 
AC10 MD25 1/O 8mA SDRAM/DDR2 Data bit #25 


AA10 MD24 1/0 8mA SDRAM/DDR2 Data bit #24 


AD8 MD23 8mA SDRAM/DDR2 Data bit #23 
AB8 MD22 8mA SDRAM/DDR2 Data bit #22 
AC8 MD21 8mA SDRAM/DDR2 Data bit #21 
AA8& MD20 8mA SDRAM/DDR2 Data bit #20 


AB7 MD18 8mA SDRAM/DDR2 Data bit #18 
AC7 MD17 8mA SDRAM/DDR2 Data bit #17 
AA7 MD16 8mA SDRAM/DDR2 Data bit #16 
V2 MD15 8mA SDRAM/DDR2 Data bit #15 


U2 MD13 8mA SDRAM/DDR2 Data bit #13 
U1 MD12 8mA SDRAM/DDR2 Data bit #12 
T4 MD11 8mA SDRAM/DDR2 Data bit #11 
U3 MD10 8mA SDRAM/DDR2 Data bit #10 


N4 MD5 8mA SDRAM/DDR2 Data bit #5 


P1 MD3 8mA SDRAM/DDR2 Data bit #3 


P3 MD2 1/O 8mA SDRAM/DDR2 Data bit #2 
N3 MD1 1/O 8mA SDRAM/DDR2 Data bit #1 


M4 MDO 8mA SDRAM/DDR2 Data bit #0 
ADS MA13 8mA DDR2 Address bit #13 
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VO/IPU/IPD 


AD6 
AC6 
AB6 
AD4 
AC5 
AD3 
AC4 
AB5 
AA6 
AD2 
AC3 


MA12 
MA11 
MA10 
MA9 
MA8 
MA7 
MA6 
MAS 
MA4 
MA3 
MA2 


I/O , IPD 
I/O , IPD 
I/O , IPD 
I/O , IPD 
1/0 , IPD 
I/O , IPD 
I/O , IPD 
I/O , IPD 
I/O , IPD 
I/O , IPD 
I/O , IPD 


8mA 
8mA 
8mA 
8mA 
8mA 
8mA 
8mA 
8mA 
8mA 
8mA 
8 


SDRAM/DDR2 Address bit #12 
SDRAM/DDR2 Address bit #11 
SDRAM/DDR2 Address bit #10 
SDRAM/DDR2 Address bit #9 
SDRAM/DDR2 Address bit #8 
SDRAM/DDR2 Address bit #7 
SDRAM/DDR2 Address bit #6 
SDRAM/DDR2 Address bit #5 
SDRAM/DDR2 Address bit #4 
SDRAM/DDR2 Address bit #3 
SDRAM/DDR2 Address bit #2 


1/O SDRAM/DDR2 Address bit #1 


MBA2 1/O DDR2 MBA #2 
MBA1 1/O SDRAM/DDR2 MBA #1 


Y3 


MBAO 


MCAS_N 


1/O 


1/0 


8 


8 


mA 
AAS MA1 , IPD 8mA 
AC2 8mA 
AC1 8mA 


SDRAM/DDR2 MBA #0 


mA 
V4 MRAS_N 1/0 8mA SDRAM/DDR2 MRAS_N 
U4 


SDRAM/DDR2 MCAS_N 


mA 
W: MWE_N 1/0 8mA SDRAM/DDR2 MWE_N 
mA 


Y 


AAQ 


MCK_N 


MDQM2 


1/0 


8 


8 


4 = 
Y1 MCK_P 1/O 8 SDRAM MCK/DDR2 MCK_P 
2 


DDR2 MCK_N 


mA 

1/O mA 
8mA 
8mA 


SDRAM MDQM#2/DDR2 MDM#2 


P. 
AD1 MCS_N 1/0 SDRAM/DDR2 MCS_N 
AC9 MDQS3 1/0 DDR2 MDQS#3 


AB9 


MDQS2 


1/O 


8 


DDR2 MDQS#2 


MDQS1 1/0 DDR2 MDQS#1 


mA 
mA 
mA 
mA 


T1 8 
R3 8 


LDO pins: 17 pins 


AD15 


DIS_SW 


SW or LDO select (default floating-- 
>enable the SW regulator) 


AB14 DCDC_V33D 


AC14 


LGATE 


Gate drive for external lower MOSFET 


AA14 DCDC_VSSD GND 
AD14 UGATE Gate drive for external upper MOSFET 


AC15 


DCDC_VSSA 


GND 


SW regulator feedback voltage (0.75v) and 
feedback compensation network of the 
error amplifier. 

This pin is the error amplifier output and 
combination with the FB pin, to 
compensate the voltage-control 


AA15 EXTMOS_LDO Gate drive for external MOSFET or BJT 
AA16 DCDC_V33A P 3.3v analog power 
P 


AB16 
AB15 


VFB_1P2 
LDO_V26A 
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1.2v regulation output feedback 
2.6v power supply for DDR LDO (2.6v get 
from external diode by 3.3v supply) 
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VO/IPU/IPD 


AB17 

AC17,AD17 
AC18,AD18 

PLL interface: 4 pi 
H10 

C10 

Ji1 

D10 


OUT_1P8 
VOUT_1P2 
LDO_V15A 
ns 
CPLL_DVDD_V12D 
CPLL_AVDD_V12A 
BPLL_DVDD_V12D 
BPLL_AVDD_V12A 


PCle clock gen pins: 9 pins 


C13, D17 
A12 
D13 


A13 
D15 


PCIE_VCCA33DR 
PCIE_VCCA33CG 
PCIE_VCCA12CG 


PCIE_CGREXT 
PCIE_CGTEST 


P 
P 
P 


O| Oo 


LDO output voltage 1.8v 
1.2v regulation output 
1.5v power input for internal MOS 


1.2V digital power supply to PLL 
1..2V analog power supply to PLL 
1.2V digital power supply to PLL 
1..2V analog power supply to PLL 


PCIECG Driver 3.3V analog power 
PCIECG PLL/BIAS 3.3V analog power 
PCIECG PLL 1.2V clean digital power 
Connect external 11.8Kohm resistor with 
1% mismatch to ground on package 

Test analog output 


B17 PCIE_PEXCLKPO External positive PEXCLK #0 
A17 PCIE_PEXCLKNO External negative PEXCLK #0 


B15 
A15 
RF pins: 56 pins 
D1 
D2 


PCIE_PEXCLKP1 
PCIE_PEXCLKN1 


RFO_RF2G_INP 
RFO_RF2G_INN 


O}O/!}O}O 


External positive PEXCLK #1 
External negative PEXCLK #1 


2.4GHz RXO input (positive) 
2.4GHz RXO input (negative) 


cg 


D9 


B9 
AQ RFO_TSSI_IN Nl 


DSRT3883_V1.0_071 


RFO_PAS_PE 


RFO_TSSI5_IN 


RFO_PA_PE 


210 


Form No. : QS-073-F02 


Rev. : 


V0 


O 


Kept by : 


0~3.3V control for external PAO for 5G 
BAND(20mA) 

TX signal strength monitor inputO for 5G 
BAND (0 ~3.3V) 

0 ~ 3.3V control for external PAO for 2.4G 
BAND(20mA) 

TX signal strength monitor inputO for 2.4G 


-14- 


DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 


BAND (0 ~ 3.3V) 

0 ~ 3.3V control for external PA1 for 5G 
BAND(20mA) 

TX signal strength monitor input1 for 5G 
BAND (0 ~ 3.3V) 

0 ~ 3.3V control for external PA1 for 2.4G 
BAND(20mA) 

TX signal strength monitor input1 for 2.4G 
BAND (0 ~ 3.3V) 

0 ~ 3.3V control for external PA2 for 5G 
BAND(20mA) 

TX signal strength monitor input2 for 5G 
BAND (0 ~ 3.3V) 

0 ~ 3.3V control for external PA2 for 2.4G 
BAND(20mA) 

TX signal strength monitor input2 for 2.4G 
RF2_TSSI_IN | BAND (0 ~ 3.3V) 


BASE_TRX_QP 1/0 Baseband Q 20Mhz debug |/O (positive) 
BASE_TRX_IN 1/0 Baseband | 20Mhz debug I/O (negative) 
BASE_TRX_IP fe Baseband | 20Mhz debug I/O (positive) 


RF_BB2_V12A 1.2V Supply for analog baseband 
BG_RES 12K External reference resistor (12K ohm) 


BG_V33A 3.3V supply for band gap reference 
B5 LDO_OUT1_V12A LDO 1.2V 200mA output for RF core 
B4 LDO_OUT2_V12A LDO 1.2V 50mA output for RF PLL 
LDO 1.5 ~ 2V 300mA input for RF core and 
PLL 

A3 PLL_X1 Crystal oscillator input 

A4 PLL_X2 O Crystal oscillator output 

PLL_V12A 1.2V Supply for PL 

PLL_VC_CAP PLL external loop filter 
VCO_LO_V12A 1.2V Supply for VCO output buffer 
RF_BB1_V12A 1.2V Supply for analog baseband 
RFO_IF_V12A 1.2V Supply for LO & IF 

Other power pins: 25 pins 


AC13,AD13,V14 a 

G15,T17 SOC_IO_V33D ef | 3.3v digital I/O power supply 
U9,G11,AA12, 

714,U14,H15,N | SOC_CO_V12D 1.2v digital core power supply 
16,N17, 


oe 9v(GND) reference voltage power supply 
Y4,AD12 DDR _| |ODRIORvosD | _ VO9D ae DDR2(SDR) 


1.8V(3.3V) level shifter power supply for 
AB1,AB2,AB3, 1.8V(3.3V) I/O power supply for 
roe ,AB12, DDR_IOC_V12D a 1.2v I/O core power supply for DDR2 and 
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RF1_PAS PE 


RF1_TSSI5_IN 


RF1_PA_PE 


RF1_TSSI_IN 


RF2_PAS PE 


RF2_TSSI5_IN 


RF2_PA_PE O 


C3 LDO_IN12_VX 
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VO/\PU/IPD 


ammneenr | pins: 127 pins 


rE ee A14,A16,A18 
A20,B1,B13, 
B14,B16,B18, 
B20,B22,B23, 
B24,C1,C14,C15 
C16,C17,C18,C1 
9,C2,C21,D14, 
D16,D18,D19, 
D20,D21,D3, 
E4,G16,G4,G5, 
G6,H16,H17,H4, 
H5,H6,H8,H9, 
J10,J12,J13,J14, 
J15,J16,J21,J4,J5 
J6,J9,K10,K11, 
K12,K13,K14, 
K15,K22,K23, 
K24,K4,K5, 
L10,L11,L12,L13 
L14,L15,L4,L5, Ground pin 
M10,M11,M12, 
M13,M14,M15, 
M16,M17,M3, 
N1,N10,N11, 
N12,N13,N14, 
N15,N2,P10,P11 
P12,P13,P14,P1 
5,P16,R10,R11, 
R12,R13,R14, 
R15,R16,R9, 
710,711,712, 
713,715,T16,T8, 
T9,U10,U13, 
U15,U16,U17, 
V13,V15,V16, 
W1,W2,AA1, 
AA17,AA2,AA3, 
AB18, 


Note: 

1. IPD means internal pull-down; IPU means internal pull-up; P means power. 

2. GPIO4/5/6/7 default is output direction. 

3. While GPIO2 acts as an output “WATCH DOG RESET” pin to reset external component, a pull-high resistance is 


necessary. 
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1.3 Pins Sharing Scheme 

Some pins are shared with GPIO to provide maximum flexibility for system designers. The RT3883 provides 
up to 94 GPIO pins. Users can configure SYSCFG and GPIOMODE registers in the System Control block to 
specify the pin function. Unless it is stated otherwise, all GPIO pins are in input mode after reset. 


GPIO share scheme: 


I/O Pad Group Normal Mode GPIO Mode 
GE1_RXCLK GPIO#95 
GE1_RXDV GPIO#94 
GE1_RXD3 GPIO#93 
GE1_RXD2 GPIO#92 
GE1_RXD1 GPIO#91 
GE1_RXDO GPIO#90 
cont GE1_TXCLK GPIO#89 
GE1_TXEN GPIO#88 
GE1_TXD3 GPIO#87 
GE1_TXD2 GPIO#86 
GE1_TXD1 GPIO#85 
GE1_TXDO GPIO#84 
GE2_RXCLK GPIO#83 
GE2_RXDV GPIO#82 
GE2_RXD3 GPIO#81 
GE2_RXD2 GPIO#80 
GE2_RXD1 GPIO#79 
GE2_RXDO GPIO#78 
eo? GE2_TXCLK GPIO#77 
GE2_TXEN GPIO#76 
GE2_TXD3 GPIO#75 
GE2_TXD2 GPIO#74 
GE2_TXD1 GPIO#73 
GE2_TXDO GPIO#72 
PCl {AD31:ADO} GPIO#71~GPIO#40 
LNA LNA_PE_G2 GPIO#37 
LNA_PE_G1 GPIO#36 
LNA_PE_GO GPIO#35 
LNA_PE_A2 GPIO#34 
LNA_PE_A1 GPIO#33 
LNA_PE_AO GPIO#32 
GPIO {GP1O7:GPIO1} GPIO#30~24 
MDIO MDC GPIO#23 
MDIO GPIO#22 
JTAG JTAG_TRST_N GPIO#21 
JTAG_TCLK GPIO#20 
JTAG_TMS GPIO#19 
JTAG_TDI GPIO#18 
JTAG_TDO GPIO#17 
RXD2 GPIO#16 
enle TXD2 GPIO#15 
RIN GPIO#14 
DSR_N GPIO#13 
DCD_N GPIO#12 
DTR_N GPIO#11 
one RXD GPIO#10 
CTS_N GPIO#9 
TXD GPIO#8 
RTS_N GPIO#7 
DSRT3883_V1.0_071210 -17- 
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{GE1_GPIO_MODE, GE2_GPIO_MODE}: RGMIII pin share scheme: 


2’b00 2’b01 2’b10 2’b11 (default) 
RGMII1, RGMII1, GPIO, GPIO 
RGMII2 GPIO RGMII2 
GE1_RXCLK GE1_RXCLK GE1_RXCLK GPIO#95 GPIO#95 
GE1_RXDV GE1_RXDV GE1_RXDV GPIO#94 GPIO#94 
GE1_RXDO~3_ |GE1_RXDO~3 |GE1_RXDO~3 | GPIO#93~90 GPIO#93~90 
GE1_TXCLK GE1_TXCLK GE1_TXCLK GPIO#89 GPIO#89 
GE1_TXDV GE1_TXDV GE1_TXDV GPIO#88 GPIO#88 
GE1_TXDO~3 |GE1_TXDO~3 |GE1_TXD GPIO#87~84 GPIO#87~84 
GE2_RXCLK GE2_RXCLK GPIO#83 GE2_RXCLK GPIO#83 
GE2_RXDV GE2_RXDV GPIO#82 GE2_RXDV GPIO#82 
GE2_RXDO~3 |GE2_RXDO~3 |GPIO#81~78 | GE2_RXDO~3 GPIO#81~78 
GE2_TXCLK GE2_TXCLK GPIO#77 GE2_TXCLK GPIO# 77 
GE2_TXDV GE2_TXDV GPIO#76 GE2_TXDV GPIO#76 
GE2_TXDO~3 |GE2_TXDO~3 | GPIO#75~72 GE2_TXDO~3 GPIO#75~72 
DSRT3883_V1.0_071210 
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SPI_MISO GPIO#6 
SPI SPI_MOSI GPIO#5 
SPI_CLK GPIO#4 
SPI_CSO GPIO#3 
IC 12C_SCLK GPIO#2 
I2C_SD GPIO#1 
GPIO GPIOO GPIO#O 
UARTF_SHARE_:MODE: UART full pin share scheme 
3’b000 3’b001 3’b010 3’b011 3’b100 3’b101 3’b110 3’b111 
Pin UARTF PCM, PCM, 12S PCM, GPIO, GPIO GPIO 
Name UARTF 12S UARTF GPIO UARTF 12S 
RIN RIN PCMDTX PCMDTX |RXD PCMDTX |GPIO#14 |GPIO#14 |GPIO#14 
DSR_N DSR_N PCMDRX PCMDRX_ |CTS_N PCMDRX |GPIO#13 |GPIO#13 | GPIO#13 
DCD_N DCD_N PCMCLK PCMCLK TXD PCMCLK |GPIO#12 |GPIO#12 |GPIO#12 
DTR_N DTR_N PCMFS PCMFS RTS_N PCMFS GPIOH#11 |GPIO#11 |GPIO#11 
RXD RXD RXD I2SSDI I2SSDI GPIO#10 |RXD I2SSDI GPIO#10 
CTS_N CTS_N CTS_N 12SSDO 12SSDO GPIO#9 CTS_N 12SSDO GPIO#9 
TXD TXD TXD I2SWS I2SWS GPIO#8 TXD I2SWS GPIO#8 
RTS_N RTS_N RTS_N I2SCLK I2SCLK GPIO#7 RTS_N I2SCLK GPIO#7 
PCM/I2S IO direction: 
1/0 
Pin 
Name 
PCMDTX |O 
PCMDRX || 
PCMCLK |1/O 
PCMFS 1/0 
I2SSDI I 
12SSDO O 
I2SWS 1/0 
I2SCLK /O 
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PCI_SHARE_:MODE: PCI pin sharing scheme: 


BOOT_FROM=0 or 


Yes 


set PCI 
I device 


/ 


HW aut 
10 as Pt 


PCI device mode 
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(boot from flash) 
Boot from ROM HW auto set PCI SW set 
10 as Flash PCISHARE_ MODE 
Y Y 
HW auto set PCL IO FLASH or CODEC GPIO/ 
as INPUT direction PCI DEVICE 
SW set 
PCISHARE_MODE 
SW set y 
ee FLASH or CODEC / 
GPIO/ 
NAND or CODEC / PCI HOST support 
GPIO/ one device 
PCI HOST support 
two devices 
Fig. 1-3-1 PCI pin sharing scheme 
3’b000 3’b001 3’b010 3’b011 3’b111 
PCI Device | PCI Host PCI Host support | FLASH/NAND/CODEC GPIO 

Pin support two | one device FLASH NAND CODEC 
Name device 
PCICLK PCICLK PCICLK PCICLK CSO_N PCICLK 
RST_N RST_N RST_N RST_N WR1_N RST_N 
INTA_N INTA_N INTA_N INTA_N ACKO_N INTA_N 
INTB_N INTB_N INTB_N (FLASH_OE_N) FLASH_OE_N_ | REN INTB_N 
REQ1_N REQ1_N REQ1_N REQ1_N ACK1_N REQ1_N 
REQ2_N REQ2_N REQ2_N (FLASH_CS_N) FLASH_CS_N- |NAND_CS_N REQ2_N 
GNT1_N GNT1_N GNT1_N GNT1_N CS1_N GNT1_N 
GNT2_N GNT2_N GNT2_N (FLASH_WE_N) FLASH_WE_N |WEN GNT2_N 
CBE3_N CBE3_N CBE3_N CBE3_N ADDR12 DATA20 | CBE3_N 
CBE2_N CBE2_N CBE2_N CBE2_N ADDR13 DATA21 CBE2_N 
CBE1_N CBE1_N CBE1_N CBE1_N ADDR14 DATA22 CBE1_N 
CBEO_N CBEO_N CBEO_N CBEO_N ADDR15 DATA23 CBEO_N 
IDSEL IDSEL IDSEL IDSEL DREQO_N | IDSEL 
PAR PAR PAR PAR ADDR8 DATA16 PAR 
IRDY_N IRDY_N IRDY_N IRDY_N ADDR20 DATA28 IRDY_N 
FRAME_N |FRAME_N |FRAME_N FRAME_N ADDR21 DATA29 FRAME_N 
TRDY_N TRDY_N TRDY_N TRDY_N ADDR18 DATA26 |TRDY_N 
SERR_N SERR_N SERR_N SERR_N WRO_N SERR_N 
STOP_N STOP_N STOP_N STOP_N ADDR19 DATA27 |STOP_N 
PERR_N PERR_N PERR_N PERR_N RDO_N PERR_N 
DEVSEL_N |DEVSEL_N |DEVSEL_N DEVSEL_N DACKO_N | DEVSEL_N 
AD31 AD31 AD31 AD31 DATA10 DATA10 | GPIO#71 
AD30 AD30 AD30 AD30 DATAY DATA9 GPIO#70 
AD29 AD29 AD29 AD29 DATA1 DATA1 DATA1 GPIO#69 
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AD28 AD28 AD28 AD28 DATA8 DATA8 GPIO#68 
AD27 AD27 AD27 AD27 DATAO DATAO DATAO GPIO#67 
AD26 AD26 AD26 AD26 ADDRO ADDRO GPIO#66 
AD25 AD25 AD25 AD25 ADDR1 ADDR1 GPIO#65 
AD24 AD24 AD24 AD24 ADDR2 ADDR2 GPIO#64 
AD23 AD23 AD23 AD23 ADDR3 ADDR3 GPIO#63 
AD22 AD22 AD22 AD22 ADDR4 WPN ADDR4 GPIO#62 
AD21 AD21 AD21 AD21 ADDR5 CLE ADDR5 GPIO#61 
AD20 AD20 AD20 AD20 ADDR6 ALE ADDR6 GPIO#60 
AD19 AD19 AD19 AD19 ADDR22 DATA30 | GPIO#59 
AD18 AD18 AD18 AD18 ADDR7 RB GPIO#58 
AD17 AD17 AD17 AD17 DATA14 DATA14 | GPIO#57 
AD16 AD16 AD16 AD16 ADDR17 DATA25 | GPIO#56 
AD15 AD15 AD15 AD15 ADDR23 DATA31 | GPIO#55 
AD14 AD14 AD14 AD14 ADDR9 DATA17 | GPIO#54 
AD13 AD13 AD13 AD13 SRAM_CS_N GPIO#53 
AD12 AD12 AD12 AD12 ADDR11 DATA19 =| GPIO#52 
AD11 AD11 AD11 AD11 DATA2 DATA2 DATA2 GPIO#51 
AD10 AD10 AD10 AD10 ADDR16 DATA24 | GPIO#50 
AD9 AD9 AD9 AD9 ADDR10 DATA18 | GPIO#49 
AD8 AD8 AD8 AD8 DATA15 DATA15 | GPIO#48 
AD7 AD7 AD7 AD7 DATA7 DATA7 DATA7 GPIO#47 
AD6 AD6 AD6 AD6 DATA13 DATA13 =| GPIO#46 
AD5 ADS AD5 AD5 DATA6 DATA6 DATA6 GPIO#45 
AD4 AD4 AD4 AD4 DATA12 DATA12 | GPIO#44 
AD3 AD3 AD3 AD3 DATAS5 DATA5 DATA5 GPIO#43 
AD2 AD2 AD2 AD2 DATA11 DATA11 =| GPIO#42 
AD1 AD1 AD1 AD1 DATA4 DATA4 DATA4 GPIO#41 
ADO ADO ADO ADO DATA3 DATA3 DATA3 GPIO#40 
FLASH/NAND/CODEC 10 direction: 
FLASH 1/0 NAND 1/0 CODEC 1/0 
pin name pin name pin name 
FLASH_OE_N NAND_CS_N CSO_N 
FLASH_CS_N REN WRO_N 
FLASH_WE_N WEN RDO_N 
SRAM_CS_N WPN ACKO_N 
ADDRO~23 CLE DREQO_N 
DATAO™15 ALE DACKO_N 
RB CS1_N 
DATAO~7 WR1_N 
ACK1_N 
ADDRO™~6 
DATAO~31 
LNA_G_ SHARE_MODE: LNA_PE_Gx share mode 
2’b00 2’b10 2’b11 
Hr LNA_PE_Gx CODEC GPIO 
Name 
LNA_PE_GO LNA_PE_GO RD1_N GPIO#37 
LNA_PE_G1 LNA_PE_G1 DREQ1_N GPIO#36 
LNA_PE_G2 LNA_PE_G2 DACK1_N GPIO#35 
DSRT3883_V1.0_071210 -20- 
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Pin 
Name 
RD1_N O 
DREQ1_N | 
DACK1_N O 
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2’b00 2’b10 2’b11 
Pin LNA_PE_Ax CODEC GPIO 
Name 
LNA_PE_AO LNA_PE_AO RD1_N GPIO#34 
LNA_PE_A1 LNA_PE_A1 DREQ1_N GPIO#33 
LNA_PE_A2 LNA _PE_A2 DACK1_N GPIO#32 
:Notes: 


1. All given GPIO are 4mA drive capable. 
2. The default direction for GPIO pins are input (i.e. tri-state). Except these GPIO pins: 


- The GPIO17~21 shared with the JTAG interface. The default value for JTAG_GPIO_MODBE is 0. 


GE1/2 IO direction: 


Pin 
Name 


MIl RvMIl 
Mode | Mode 


RGMIII 
Mode 


GE1_RXCLK 


GE1_RXDV 


GE1_RXD3 
GE1_RXD2 
GE1_RXD1 
GE1_RXDO 
GE1_TXCLK 
GE1_TXEN 


OJO/O;JO/O;O}O 


GE1_TXD3 


GE1_TXD2 


GE1_TXD1 


GE1_TXDO 


O}/O;/O;O/}O 


O;O;/O/O/}O}O 


GE2_RXCLK 


GE2_RXDV 


GE2_RXD3 


GE2_RXD2 


GE2_RXD1 


GE2_RXDO 


GE2_TXCLK 


OJO/O;JO/O;O/}O 


GE2_TXEN 


GE2_TXD3 


GE2_TXD2 


GE2_TXD1 
GE2_TXDO 


O;JO/O;O/;O 
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RT 3883 Mil 


GE1_ TXCLK 


GE1_ TXCTL 


GE 1_TXD [3:0] 


GE1_RXCLK 
GE1_ RXCTL 


GE1_RXD [3:0] 


MDC 
MDIO 


RT 3883. = RGMII 


GE1_ TXCLK 
GE1_TXCTL 


GE 1_TXD[3:0] 


GE1_ RXCLK 


GE1_ RXCTL 


GE 1_RXD[3:0] 


MDC 
MDIO 
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MII PHY 


TXCLK 
TXCTL / TXEN 


TXD [3:0] 


RXCLK 
RXCTL / RXDV 
RXD [3:0] 


MDC 
MDIO 


RGMII PHY 


TXCLK 
TXCTL / TXEN 


TXD [3:0] 


RXCLK 
RXCTL / RXDV 
RXD [3:0] 


MDC 
MDIO 


RT 3883 RvMIl 


GE 1_TXCLK 
GE1_TXCTL 


GE 1_TXD [3:0] 


GE 1_RXCLK 
GE 1_RXCTL 


GE 1_ RXD [3:0] 


MDC 
MDIO 


RT 3883 RGMII 


GE1_ TXCLK 
GE1_ TXCTL 


GE 1_TXD [3:0] 


GE 1_RXCLK 
GE1_ RXCTL 


GE 1_RXD [3:0] 


MDC 
MDIO 


Fig. 1-3-2 RT3883 MII > MII PHY 
Fig. 1-3-3 RT3883 RvMII > MII MAC 
Fig. 1-3-4 RT3883 RGMII > RGMII PHY 
Fig. 1-3-5 RT3883 RGMII > RGMII MAC 
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MII MAC 


TXCLK 
TXCTL / TXEN 


TXD [3:0] 


RXCLK 
RXCTL / RXDV 
RXD [3:0] 


MDC 
MDIO 


RGMII MAC 


RXCLK 
RXCTL /RXDV 


RXD [3:0] 


TXCLK 
TXCTL / TXEN 


TXD [3:0] 


MDC 
MDIO 


92: 
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ANT_TRN 


BYPASS PLL 


Pin Name Boot Strapping Signal Description 
Name 
ANT_TRNB BIGENDIAN O: LITTLE ENDIAN 
1: BIG ENDIAN 
GPIO7 DRAM_FROM_EE 0: DRAM configuration from boot strapping. 
1: DRAM configuration(size/width) from 
EEPROM 
LNA_PE_A1 DRAM_TYPE 0: SDRAM 
1: DDR2 
LNA_PE_AO DRAM_TOTAL_WIDTH 0:16 
1: 32 
{LNA_PE_G2...LNA_PE_GO} | DRAN_SIZE 0: 2MB 
(one dram cell) 1: 8MB 
2: 16MB 
3: 32MB 
4: 64MB 
5:128MB 
6: 256MB 
MDC DRAM_WIDTH SDRAM(DDR2) 
(one dram cell) 0: 16 (8) 
1: 32 (16) 
{GPIO5, GPIO4} CPU_CLK_SEL[1:0] 3: 500 MHz (DDR2 166MHz / SDR 125MHz) 
(default) 


2: 480 MHz (DDR2 160MHz / SDR 120MHz) 
1: 384 MHz (DDR2 128MHz / SDR 96MHz) 
0: 250 MHz (DDR2 125MHz / SDR 83MHz) 


0: Do Not Bypass PLL (default) 
1: Bypass PLL 


{ GPIO6, WLAN_LED_N} 


BOOT_FROM(1:0] 


2’b00: boot from external 16-bit flash (default) 
2’b01: boot from external 8-bit flash 
2’b10/11: boot from internal ROM 


{ SPI_CLK, SPI_MOSI, 
TXD2, 
TXD} 


CHIP_MODE[3:0] 


A vector to set chip function/test/debug modes. 
In non-test/debug operation, 

0: Normal mode (AP mode)(default) 

1: iNIC-USB mode 

2: iNIC-PCI mode 

3: iNIC-PCle mode 

4: iNIC-RGMII mode (GE1) 

5: INIC-MII mode (GE1) 

6: iINIC-RVMII mode (GE1) 

7: AP — support boot from external serial flash 
8: AP — support boot from external NAND flash 
14:scan mode 

15: test/debug mode 


Note: 1. GE1/2 mode are defined in registers. 
2. PCI/PCle host/device mode are defined in registers. 
3. SDRAM or DDR2 memory cell used is defined in a register bit. 
4. When booting from 3’b000/3’b001/3’b010, all PCI I/O will be flash I/O only. 
(CHIP_MODE should not be ‘2’) 
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2 Maximum Ratings and Operating Conditions 


2.1 Absolute Maximum Ratings 


Parameters sym Max Rating Unit 
3.3V Supply Voltage Vcc33 -0.3 to 3.6 V 
1.2V Supply Voltage Vcc12 -0.3 to 1.375 V 
5V Supply Voltage UPHYO_VBUS | -0.3 to 5.25 V 
5V Supply Voltage UPHY1_VBUS | -0.3 to 5.25 V 


2.2 Thermal Information 


Maximum Junction Temperature (Plastic Package) .........ccccccccssssccsessessssesesecsscseeesseecesessesesenscseesesaeseesees 125°C 
Maximum Lead Temperature (Soldering 10S)...........cccccsessssscsecesseccsecesseeccsesessasesecsecseseesessssceeceesaeaceeceesas 260°C 


Thermal characteristics in still air condition 


Thermal Resistance OJA (oC/W) for JEDEC 2L system PCB .......ccccsesssecsessssescssecsseecssessseseeseseeeeeees 54.3°C /W 
Thermal Resistance OJA (oC/W) for JEDEC 4L system PCB ......ccscscsscsssescseesesesscsessscseesesssecsesesseeseaes 23.5°C /W 
Thermal Resistance @JC (oC/W) for JEDEC 2L system PCB .......c.cccsssccsesescssesssesccsesesesecssatsecasensseeeeses 6.9°C /W 
Thermal Resistance 6JC (oC/W) for JEDEC 4L system PCB ........cccccssesseccsesessescsescsseeceesssscseeseseeecasees 6.0°C /W 
Thermal Characterization parameter WJt (oC/W) for JEDEC 2L system PCB ......cccccccssssccsesseeseseees 2.1°C /W 
Thermal Characterization parameter WJt (oC/W) for JEDEC 4L system PCB ........ccccsscsseseeeseeseeenes 1.4°C /W 


Note: JEDEC 51-9 system FR4 PCB size: 101.5x114.5mm (4”x4.5”) 
2.3 Operating Conditions 


TEM POrature: RAM Be iss scvcasiec sands esisscdlesvsdeveteadeeadhaavdedetetiig Uadsedeanaceasaass sausbasdedancaadacsbitis dasdeagabiassadesascaaae -10 to 70°C 
Core Supply Voltage.........cccscsssssseecssescsssseecsessssesessssssesscessssecsesessecsssesssecassessscaeseeenesseeecaesnsaeseseeees 1.25V +/-10% 
I/O Supply Voltage .......cccceccscsescsesscssesssesesssscsescssecessccaesssecsesessusesscesaesessessaesessseciesacatsessesaeesascasensaces 3.3V +/- 10% 


2.4 Storage Condition 
The calculated shelf life in sealed bag is 12 months if stored between 0°C and 40°C at less than 90% relative 
humidity (RH). After the bag is opened, devices that are subjected to solder reflow or other high temperature 
processes must be handled in the following manner: 

a) Mounted within 168-hours of factory conditions < 30°C /60%RH 

b) Storage humidity needs to maintained at <10% RH 

c) Baking is necessary if customer expose the component to air over 168 hrs, baking condition: 125°C / 

8hrs 


2.5 External Xtal Specfication 


FO QUGICY se ccievsicducncveasa lence cevcuusssnu.cunteouaccavcesassaeewecu se csbacs vevucieuecuuceavtvusceyenuuseneteus (aasweuieu ee acetavaneuueduas cstevsabewece cde 40MHz 
FREQUENCY OFTSEE. sasices.iai5hisdecsxndes vasceaten seca ekausindondwesels onsdeeveu soa cansiedootal cbs edulatepsite debaedesvedluatbudeceataesstels slaseses +/-20 ppm 
MINN Ue cre cssiee es ahecdetes ec iestesstce wiser set ateusd-tcctes ceobeseetyaetcdnsorstsuns So tatefecsee uneteteace sateuaeststseeseelttenees Vcc-0.3V / 0.3V 
DTU) AYA G0] | yeeerpereerttrere rponerrerterecre rer nerepeceererrtiye fers ee errenr errr a rere re Trercer irene Tr peree rere rece r ar reer rerar rere 45%~55% 


2.6 DC Electrical Characteristics 


Parameters sym Conditions Min Typ Max Unit 
3.3V Supply Voltage Vcc33 3.0 3.3 3.6 Vv 
1.2V Supply Voltage Vcc12 1.125 1.25 1.375 Vv 
3.3V Current Consumption Icc33 130 mA 
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1.5V Current Consumption Icc15 1094 mA 
1.8V Current Consumption Icc18 182 mA 
2.6.1 DC characteristics for GPIO pins with 4mA driving capability 
Symbol Parameter Min Normal Max 
VIH Input High Voltage 2 5.5 
VIL Input Low Voltage -0.3 0.8 
VOH Output High Voltage 2.4 
VOL Output Low Voltage 0.4 
IOH High Level Output Current @VOH(min) 6.8 13.1 21.7 
(mA) 
IOL Low Level Output Current @VOL(max) 5.0 7.8 10.5 
(mA) 
2.6.2 DC characteristics for GPIO pins with 8mA driving capability 
Symbol Parameter Min Normal Max 
VIH Input High Voltage 2 5.5 
VIL Input Low Voltage -0.3 0.8 
VOH Output High Voltage 2.4 
VOL Output Low Voltage 0.4 
IOH High Level Output Current @VOH(min) 13.2 25.5 42.1 
(mA) 
IOL Low Level Output Current @VOL(max) 10.0 15.7 21.1 
(mA) 
2.6.3 DC characteristics for RGMII related pins 
Symbol Parameter Min Normal Max 
VIH Input High Voltage 2 5.5 
VIL Input Low Voltage -0.3 0.8 
VOH Output High Voltage 2.4 
VOL Output Low Voltage 0.4 
IOH High Level Output Current @VOH(min) 19.5 37.8 62.5 
(mA) 
IOL Low Level Output Current @VOL(max) 15.0 23.5 31.7 
(mA) 
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2.7 AC Electrical Characteristics 


2.7.1 SDRAM Interface 


SOOO 
weeceytrectrecertcec tate ecececececte, 


EXE XX 
2,9, 9,9, 2222S D DS DDD DDD DDD DDD DDD, 
Meteeereeeeeeeer SPY? 


SDRAM_INPUT oes 
~ i000 0000202 OOP 


: — SSC ESCCIOIOLIO 
& uennnnnanets 

RA SSS SSS SSS SoS 585 
SDRAM_OUTPUT x65 5000 oe oe Oe IS vetetey Melee eeeeet, 


| t_OUT_VLD 


Fig. 2-7-1 SDRAM Interface 


Symbol Description Min Max | Unit Remark 

t_IN_SU Setup time for Input signals (e.g. 1.5 - ns 
MD*) 

t_IN_HD Hold time for input signals 1.7 - ns 

t_OUT_VLD SDRAM_CLK to output signals (MA*, 0.8 5 ns output load: 8pF 
MD*, SDRAM_RAS_N....) valid 


2.7.2. DDR2 SDRAM Interface 


The DDR2 SDRAM interface complies with 125/128/160/166MHz timing requirements for standard DDR2 
SDRAM. The interface drivers are SSTL_18 drivers matching the EIA/JEDEC standard JESD8-15A. 


Detetatatatatete ete etetatemateateretete Peretatata stereos states eta etet ete 
gS és eteratetataterarereeeeebeeeeb eee 
vetares retererarerererererererhererererbre beh ether erbre 

eteterereeees SECC O Eee eN 


PKK KKK III PIII HHH IOI IIH III III IOI 
52585 SORE 
Hatetetaterererererert trtreeerertrtrhrtrtrtet vetetetererecerererererertrtctreeeetrbrbrbrbcbrbrererbrbrbrbce 


reece econ) SEIKI III IID 
RRO OOOO CK KKK RR RR RK IK RIOD 
PRESSION III SIRI OOH III I 


oO 


SLCC RTP CECE CEEECCE CEES EE EE EEE EE CEES 
~ OOOO OOO OOO OOOO OOO 
MAO~MA13 x eSSESOSOSO Ree IS SEES OGIO III 
iiss tlH 
! ¢—_ >_> 


rOrO:4:6.6:6. 6.0 :4. 6.6 6:60.06: 6 0:6. 6 0,0. 6.6) SSORHeSO ACCOSTED TO ICO OIC OT ON OSI IIE 
OO ee OO 
MBAO,MBA1 <oeocscocsceceennnrakrrrrrerarrereeeeeeee retatatatateteteteteeseeeeetetatatatatatetatatetetetsteteet 


Fig. 2-7-2 DDR2 SDRAM Command 


DSRT3883_V1.0_071210 -26- 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


S Ralink 


Preliminary 
Revision July 12, 2010 


tWPRE se tDQSH tDQSL , tWPST 
MDQs | | 
REKRR eners 
MD ESOeereEnmonsna © 3 Bs SESE D4 KSSss 
EXER KK KKK KEKE KEKE | | | | 
MDOM SENN = FSS : 
| f f 
Fig. 2-7-3 DDR2 SDRAM Write data 
‘ tRPRE , | | tRPST | 
MDaS 3% | 
SEE III CECE CCEE RCCL 
10,0.4. 0.4.0. 0.4. 0.4.0. 0.4.0.4.0-4.4.0.4.0.0.6. 0.6. 501010. 014.0.0.6. 0.4.0. 0.6. 0.6. 
MD SOESSOoSIOIIOBBIBIoONe Pssetetantetetanesetanen 
tDQSQ(max) tQH | 
Fig. 2-7-4 DDR2 SDRAM Read data 
Symbol Description Min Max Unit Remark 
tCK(avg) Clock cycle time 6.0 8.0 ns 
tAC DQ output access time from -0.6 0.6 ns 
SDRAM CLK 
tDQSCK DQS output access time from -0.6 0.6 ns 
SDRAM CLK 
tCH SDRAM CLK high pulse width 0.46 0.54 tCK(avg) 
tCL SDRAM CLK low pulse witdth 0.46 0.54 tCK(avg) 
tHP SDRAM CLK half period Min(tCH,tCL) | - ns 
tIS Address and control input setup | 0.75 - ns 
time 
tlH Address and control input hold 0.75 - ns 
time 
tDQSQ Data skew of DQS and - 0.45 ns 
associated DQ 
tQH DQ/DQS output hold time from tHP-0.75 - ns 
DQS 
tRPRE DQS read preamble 0.9 1.1 tCK 
tRPST DQS read postamble 0.4 0.6 tCK 
tDQSS DQS rising edge to CK rising edge | -0.25 0.25 tCK 
tDQSH DQS input-high pulse width 0.35 - tCK 
tDQSL DQS input-low pulse width 0.35 - tCK 
tDSS DQS falling edge to SDRAM CLK 0.2 - tCK 
setup time 
tDSH DQS falling edge hold time from | 0.2 - tCK 
SDRAM CLK 
tWPRE DQS write preamble 0.35 - tCK 
tWPST DQS write postamble 0.4 0.6 tCK 
tDS DQ and DQM input setup time *0.45 - ns 
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tDH 


DQ and DQM input hold time 


*0.45 


ns 


Note: 1. Depend on slew rate of DQS and DQ/DQM for single ended DQS. 


2.7.3 


GEO_TXD/TXCTL 


GEO_RXD/RXCTL 


RGMIII Interface 


Fig. 2-7-5 RGMIII Interface 


Symbol Description Min Max | Unit Remark 
t_TX_SU Setup time for output signals (e.g. 1.2 - ns output load : 5pF 
GE1_TXD*, GE1_TXEN) 
t_TX_HD Hold time for output signals 1.2 - ns output load : 5pF 
t_RX_SU Setup time for input signals (e.g. 1.0 - ns 
GE1_RXD*, GE1_RXDV) 
t_RX_HD Hold time for input signals 1.0 - ns 
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2.7.4 Flash/SRAM Interface 


Flash, Async. SRAM Write Timing 


ules WADDR 
JADRCS$ TCSADR 
ue WDATA 
CS_N 
JF WADR JWHOLD 
WE_N 
-2t)_¥___.,,._._ 
TWE 
Flash, Async. SRAM Read Timing 
MA 
WADDR 
TADRCS TCSADR 
me RDATA 
CS_N 
TRADR [RHOLD 
OE_N 
<—___—__!———_ > 
TOE 


Fig. 2-7-6 Flash/SRAM Interface 


Please refer to the “Memory Controller” section for more information about the timing set on the Flash/SRAM 
interface. 
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| | 
wee LN a a ae 
SPLCS 7 ) ~ \ 
SPILMOSI _ | - 1 | 
|X XI NX X MITTTTT 
—* hae 
t_SPI_OVLD(max) T_SPI_OVLD(min) 


Read operation (Drive by clock risi 


ng edge(slave-device) and latched by clock rising edge) 


SLCLK, of KOC CUS SS ee Oe 
SPI_CS nN | 
ed N — 
SPI_MISO | | , 
Ve — = ee, Se 
' SPLIs " _SPLIH | 
NOTICE: 1) SPI_CLEK is gated clock. 
2) SPI_CS is controller by software 
Fig. 2-7-7 SPI Interface 
Symbol Description Min Max | Unit Remark 
t_SPI_IS Setup time for SPI input 14.5 | - ns 
t_SPI_IH Hold time for SPI input -4 - ns 
t_SPI_OVLD SPI_CLK to SPI output valid -3.0 2.5 ns output load: 5pF 
2.7.6 12S Interface 
transmitter 
| | | | 
SCK | | | 


| 
! 
! 
WS & SD 
l 
| 
| 
l 


I 
! 
T 
WS & SD i 
I 
I 
I 
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Symbol Description Min Max | Unit Remark 
t_I2S_IS Setup time for I2S input (data & ws) 21.5 | - ns 
t_I2S_IH Hold time for 12S input (data & ws) -3 - ns 
t_I2S_OVLD 12S_CLK to I2S output (data & ws) 0 5.5 ns output load: 5pF 
valid 
2.7.7. PCM Interface 
| ! | | 
| l | | 
| ] | | 
PCMCLK 2 2 ee oe oe 
| I | | 
| | | | 
| I | ' | 
| } | ' | 
a 
| I «> | 
| \ | ' | 
t_PCM_OVLD 
| ] | | 
| ' | | 
PCMCLK ey ee Gy ee Gee 
| l | | 
DRX & — > i) — 
FSYNC | | 
a Pe 
\ ! I | | | 
t_PCM_IS t_PCM_IH 
Fig. 2-7-9 PCM Interface 
Symbol Description Min Max | Unit Remark 
t_PCM_IS Setup time for PCM input to PCM_CLK | 11 - ns 
fall 
t_PCM_IH Hold time for PCM input to PCM_CLK | 0 - ns 
fall 
t_PCM_OVLD PCM_CLK rise to PCM output valid 12 35.5 | ns output load: 5pF 
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3.3V 
SOC_1O_V33D aie 
t_lo_LDO 
: 1.5V 
LDO_V15A 
t_LDO_CO 
a 1.2V 
SOC_CO_V12D 
PORST_N 
t_lO_PORST_N 
re | 
Fig. 2-7-10 Power ON Sequence 
Symbol Description Min Max | Unit Remark 
t_lO_LDO Time between Ido power on to io 1.08 2.5 ms 
power on 
t_LDO_CO Time between core power on to Ido 0.7 1.7 ms 
power on 
t_lO_PORST_N | Time between I/O power on to 10 - ms 
PORST_N de-assertion 
SOC_IO_V33D 3.3v power ramp up time from Ov to 6 ms 
3.3Vv 
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3 Function Description 


3.1 Overview 
The RT3883 SOC combines Ralink’s 802.11n compliant 3T3R MAC/BBP/RF, a high performance 500-MHz 
MIPS74Kc CPU core and USB controller/PHY, , to enable a multitude of high performance, cost-effective 
802.11n applications. 


SDRAM/DDR2 16bit/32bit SDR/ 
40MHz ; Controller /DDR2 SDRAM 
Crystal Clock/Reset/Timer/PLL 

Tyste USB 2.0 _ USB 2.0 Interface 

HOST/DEVICE X2 


“~~ 
a PCIe ; 
CTRL/ PHY PCle Interface 
PCE PCI Interface 
“* 802.11n 802.11n MIPS74kc > MI / RGMII 
3T3R 3T3R (500 MHz) I2C Control Interface 
2.4/5GHz MAC 64K | - Cache ; 
ee RE BBP 32K D - Cache IS Audio Interface 
7 
= PCM > Codecinterface 
UART Full+Lite > UART Interface 


SPI / EEPROM P SLIC / EEPROM 
External Interface GPIO/LED 


Fig. 3-1-1 RT3883 Block Diagram 


There are x bus masters (MIPS 74K, USB , and 802.11n MAC/BBP/RF) in the RT3883 SoC on a high performance, 
low latency Rbus, (Ralink Bus). In addition, the RT3883 SoC supports lower speed peripherals such as UART, GPIO, 
and SPI via a low speed peripheral bus (Pbus).The Flash/SRAM/SDRAM controller is the only bus slave on the 
Rbus. It includes an Advanced Memory Scheduler to arbitrate the requests from bus masters, enhancing the 
performance of memory access intensive tasks. 


The RT3883 SoC embeds Ralink’s market proven 802.11n 3T3R MAC/BBP/RF to provide a 450Mbps PHY rate on 
the wireless LAN interface. The MAC design employs a highly efficient DMA engine and hardware data processing 
accelerators, which free the CPU for user applications. The 802.11n 3TR MAC/BBP/RF is designed to support 
standards based features in the area of security, quality of service and international regulation resulting in an 
enhanced end user experience. 


3.2 Memory Map Summary 


[Start | fend = Size | Description 
}0000.0000 | - | OFFF.FFFF_ | 256M _—| DDR2.256MB/SDRAM128MB_ 
|1000.0000 | - | 1000.00rF_ [256 SSCL 
}1000.0100 | - | 1000.01FF_— [256 TIMER 
|1000.0200 | - | 1000.02FF_ [256 INTC 
|1000.0300 | - | 1000.03FF__—| 256 | MEMLCTRL(SDR/DDR2) 


}1000.0400 | - | 1000.04FF__—[ 256 <<Reserved>> 
|1000.0500 | - | 1000.05FF_— [256 UART 
|1000.0600 | - | 1000.06rF_ [256 PIO 
|1000.0700 | - ‘| 1000.07FF__—4{| 256 Flash Controller(NOR/SRAM) 
|1000.0800 | - | 1000.08FF__—[| 256 | NANDController 
|1000.0900 | - | 1000.098FF_ [256 RC 
}1000.0a00 | - | 1000.0are [256 tS 
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|1000.0800__—i| - ‘| 1000.08FF_ [256 SPE 
|1000.0c00__—| - ‘| 1000.ocrF_ [256 UARTUTE 
|1000.0000__—| - ‘| 1000.0DFF_ | | <<Reserved>> 
|1000.2000 | - | 1000.27FF_ [2K | PCM(uptoi6channel) 
|1000.2800 | - | 1000.2FFF_ [2K | Generic DMA(upto64channel) 
|1000.3000 | - | 1000.37FF_— [2k | CODEC 
}1000.3800__—| - | 1000.3FFF_ [2k sf CODEC? 
}1000.4000 | - | 100FFFFF | | <cReserved>> 
}1010.0000__—| - ‘| 1oto.FFFE | 64K FrameEngine 
}1011.0000 | - | 1oi1.7FFF | 32K | <<Reserved>> 
}1011.8000 || toi..BFFF_ [16K FROM 
|1oi1.cooo | - | toiaFerE [16K | <<Reserved>> 
}1012.0000 | - | 1o12.7FFF_ | 16K | USBDevice 
}1012.8000 | - | 1o12.FeFE | 16K | <<Reserved>> 
}1013.0000 | - | 1013.7FFF | 32K | <cReserved>> 
}1013.8000 | - | 10a3.FeFE | 32K | <<Reserved>> 
}1014.0000 | - | roa7reFE [| 256K | PC PClExpress 
}1018.0000 | - ‘| 1oaB.FFFF | 256K | 802.11n MAC/BBP 
|1o1c.0000_— | - | toarFFFF | 256K | USBHost, 
|1020.0000 | - | 1023.FFFF_ | 256K | <cReserved>> 
|1024.0000 | - ‘| roa7.FrFE | 256K | <<Reserved>> 
|1028.0000 | - ‘| ABFF.FFFF | ~—s[ <<Reserved>> 


When BOOT_FROM = OXO, 
16KB ROM up-to 32MB external 16-bit flash is mapped. 
or 
32MB 16-bit | When BOOT_FROM = OXx1, 
1C00.0000 1DFF.FFFF Flash up-to 16MB external 8-bit flash is mapped. 
or 
16MB 8-bit | When BOOT_FROM = 0X2/0X3/0X4 
Flash 16KB internal boot ROM is mapped. 


1£00.0000 | - | 1FFF.FFFF | | _External SRAM/Flash 
2000.0000 | - | 2FFF.FFFF 256M PCI/PCle Memory Space 


Note: 
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3.3 MIPS 74K Processor 


3.3.1 


Features 


14-stage ALU and 15-stage AGEN pipelines 

- 12-stage ALU fetch and execution pipe 

-  13-stage AGEN fetch and execution pipe 

- Common 2-stage graduation pipe 
32-bit address paths 
128-bit data path for instruction cache and 64 or 128-bit data path for data cache 
64-bit data paths to external interface 
MIPS32 Release2 Instruction Set and Privileged Resource Architecture 
MIPS16e Code Compression 
MIPS DSP ASE - Revision 2.0 

- 3 additional pairs of accumulator registers 

- Fractional data types (Q15, Q31) 

-  Saturating arithmetic 

- SIMD instructions operate on 2x16 bit or 4x8 bit simultaneously 
Instruction Fetch Unit 

- | 4instruction fetch per cycle 

-  8-entry Return Prediction Stack 


- Combined Majority Branch Predictor using three 256-entry Branch History Tables (BHT) 


- Hardware prefetching of next 1 or 2 sequential cache lines on a miss. Number of 


prefetched lines (0, 1, or 2) controllable via configuration bits. 
Dual Out-of-Order Instruction Issue 
- | Separate ALU and AGEN pipes 
- AGEN pipe executes load/store and control transfer instructions 
- ALU pipe executes all other instructions 


- 32(18 ALU, 14 AGEN) completion buffers hold execution results until instructions are 


graduated in program order 
Programmable Memory Management Unit 


-  16/32/48/64 dual-entry, dual-ported TLB shared by Instruction and Data MMU 


- 4-entry ITLB (4KB, 1MB page size) 


- 4K, 16K, 64K, 256K, 1M, 4M, 16M, 64M,256M byte page size supported in JTLB 


- Optional simple Fixed Mapping Translation (FMT) mechanism 
Programmable L1 Cache Sizes 

- Individually configurable instruction and data caches 

- Instruction Cache sizes of 0/16/32/64 KB 

- Data Cache sizes of 0/16/32/64 KB 

-  4-way set associative 

-  32-byte cache line size 

- Virtually indexed, physically tagged 

- Cache line locking support 

- Upto 4 outstanding I-cache misses 

- Virtual tag based hit prediction in data cache 

- Upto 4 unique outstanding D-cache misses and 9 total load misses 

-  Write-back and write-through support in data cache 

- | Non-blocking data cache prefetches 

- Optional parity support 
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— Scratchpad RAM support 


Independent Instruction and Data Scratch- pad RAMs 

Scratchpad RAM size from 4KB to 1MB 

Independent of cache configuration 

64-bit OCP interfaces for external DMA 

OCP port runs at the same core/bus clock ratio as the BIU interface 


—  Front-side L2 support 


Support for inline L2 cache 
L2 cache can be configured to be bypass- able 


— Bus Interface 


OCP version 2.1 interface with 32-bit address and 64-bit data 

OCP version 2.1 interface runs at core/bus clock ratios of 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, or 
10 via a separate synchronous bus clock 

Clock ratio can be changed dynamically 

Burst size of four, 64-bit beats 

4-entry write buffer 

“Simple” byte enable mode allows easier bridging to other bus standards 

Extensions for front-side L2 cache 


—  Multiply/Divide Unit 


Maximum issue rate of one 32x32 multi- ply per clock 

7-cycle multiply latency 

Iterative SRT divide algorithm. Minimum 10 and maximum 50 clock latency (divided (rs) 
sign extension-dependent) 


—  CorExtend® User Defined Instruction Set Extensions 


Allows user to define and add instructions to the core at build time 

Maintains full MIPS32® compatibility 

Includes access to GPRs and Accumulator registers 

Instruction operand format (source/destination registers) and latency specified by a 
programmable template 

Allows latencies of 3, 5, or >5 cycles when destination is a GPR/Accumulator. Single- cycle 
latency is allowed when there is no modification to the architectural state of the 74Kc 
core. 

Allows in order issue of CorExtend instructions that do not modify the 74Kc core 
architectural state 

Supported by industry-standard development tools 


—  Relocatable Reset Vector 


Support for user (pin) programmable reset vector in a multi-core environment. 


— Power Control 


Minimum frequency: 0 MHz 

Power-down mode (triggered by WAIT instruction) 

Support for software-controlled clock divider 

Support for top-level, block-level, fine- grained and data cache clock gating 


— EJTAG Debug 4.14 


DSRT3883_V1.0_071210 
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Support for single-stepping 

Instruction address and data address/value breakpoints 
TAP controller is chainable for multi-CPU debug 
Cross-CPU breakpoint support 
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— MIPS Trace 
- PC, data address, data value, performance counter value, processor pipeline inefficiency 
tracing with trace compression 
- Support for on-chip and off-chip trace memory 
-  PDtrace version 6 compliant 
— Testability 
- Full scan design achieves test coverage in excess of 99% (dependent on library and 
configuration options) 
- | Optional memory BIST for internal SRAM arrays 


3.3.2 Block Diagram 


OGP Interface 
On-Ghip Bus(es) 


= Bus Interface Unit (BIU) 
ISPRAM tchp: 4entry write buffer, 
DMA OCP I/F 8 outstanding reads 


|-Gache Instruction Fetch Unit Memory Management 
0-64 KB (IFU) Unit (MMU) 


4-way set associative | 16-64 entry JTLB or FMT 


Instruction 
Decode/Dispatch D-cache 0-64 KB 
Unit (IDU) 4-way set associative 


Lv 
AGEN PIPE 


ALU PIPE 


Integer Execution Unit Non-blacking 
(IEU) 4 outstanding misses 


Multiply/Divide Unit = = . 
(MDU) 
Corextend I/F CorExtend 
Data Scratchpad DSPRAM 


f RAM (DSPRAM) DMA OCP I/F 
| 4KB-1MB 


| Graduation Unit (GRU) | System Goprocessor 


| Load/Store Unit (LSU) 


a 
| 
i 
| 
| 
| 
| 
| 
| 
| 


Off/On-chip 

Trace I/F 

[ Power Management | once 

-chip 

Debug I/F 
Fixed/Required Optional 
Fig. 3-3-1 MIPS74Kc Processor Diagram 
DSRT3883_V1.0_071210 -37- 


Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


S Ralink 


Preliminary 
Revision July 12, 2010 


3.3.3 Clock Plan 


Unit: MHz 
CPU DDR2 SDR 
500 166 125 
480 160 120 
384 128 96 
250 125 83 
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3.4 System Control 


3.4.1 Features 

— Provide read-only chip revision registers 

— Provide a window to access boot-strapping signals 

— Support memory remapping configurations 

— Support software reset to each platform building block 

— Provide registers to determine GPIO and other peripheral pin muxing schemes 

— Provide some power-on-reset only test registers for software programmers 

— Combine miscellaneous registers (such as clock skew control, status register, memo registers,...etc) 
3.4.2 Block Diagram 

System Control Block 
Memory Remapin 
zt aa al CPU Rbus Wrapper 
Boot Strapping Signals GPIO Pin Muxing Scheme 
>| >| Pin Muxing Block 
i Per Block S/W Reset 
Cache Hit/Miss Strobes SYSIeIMGaP Rete >| Platform blocks 
Lal 
Some Misc. registers 
>| PPCI, PCM, ... 
/ To/From MIPS \ 
( PalmBus Interface 
\ 
Fig. 3-4-1 System Control Block Diagram 

3.4.3. Register Description (base: 0x1000.0000) 


SYSCFGO : System Configuration Register1 (offset: 0x0010) 


Test code 
31:24 |RW TEST_CODE Default value is from bootstrap and can by modify by|Bootstrap 
software 
23:19 |- - Reserved 
BIG ENDIAN 0: LITTLE ENDIAN 
19 RO 1: BIG ENDIAN Bootstrap 
DRAM_FROM_EE_ |0: DRAM configuration from boot strapping. 
18 a 1: DRAM configuration(size/width) from EEPROM peatsiep 
DRAM_TYPE 0: SDRAM 
17 RO 1: DDR? Bootstrap 
16 - - 0 
DRAM_TOTAL_WI |0:16 
15 RO DTH 1:32 Bootstrap 
DRAM_SIZE 0: 2MB 
1: 8MB 
14:12 |/RO 2: 16MB Bootstrap 
3: 32MB 
4: 64MB 
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5: 128MB 
6: 256MB 


11 


Reserved 


10 


RO 


DRAM_WIDTH 


SDRAM (DDR2) 
0: 16 (8) 
1: 32 (16) 


Bootstrap 


9:8 


RO 


CPU_CLK_SEL 


3: 500 MHz (default) 
2: 480Mhz 
1: 384 MHz 
0: 250 MHz 


Bootstrap 


RO 


BYPASS PLL 


0: Do Not Bypass PLL (default) 
1: Bypass PLL 


Bootstrap 


0x0 


5:4 


RW 


BOOT_FROM 


2’b00: boot from external 16-bit flash (default) 
2’b01: boot from external 8-bit flash 

2’b10: boot from internal ROM 

2’b11: boot from internal ROM 


Bootstrap 


3:0 


RO 


CHIP_MODE 


A vector to set chip function/test/debug modes. 
In non-test/debug operation, 

0: Normal mode (AP mode)(default) 

1: iNIC-USB mode 

2: iNIC-PCI mode 

3: iNIC-PCle mode 

4: iNIC-RGMII mode (GE1) 

5: iNIC-MII mode (GE1) 

6: iNIC-RVMII mode (GE1) 

7: AP — support boot from external serial flash 
8: AP — support boot from external NAND flash 
14:scan mode 

15: test/debug mode 


Bootstrap 


SYSCFG1 : System Configuration RegisterO (offset: 0x0014) 


31:27 


26 


R/W 


- Reserved 


PULL_EN 


PAD pull high/low enable 
0: disable 
1: enable 


0 


25 


R/W 


DDR_PAD_DS 


selects input differential receiver under different supply 
voltage. 

1’b0: DDR2 differential Rx mode 

1’b1: DDR1 differential Rx mode (not support) 


Bootstrap 


24:23 


R/W 


DDR_PAD_ODT 


Ondie termination 

2’b00: disable (SDR/DDR2 default) 
2’b01: 75 ohm 

2’b10: 150 ohm 

2’b11: reserved 


Bootstrap 


22 


R/W 


DDR_PAD_LVCMO 
S 


select operation mode of receiver 
1’b0: Differential receive 
1’b1: Single-end receive. (SDR/DDR2 default) 


Bootstrap 


21:20 


R/W 


DDR_PAD_DRV 


DDR2: 

2’b00: Full drive 

2’b10: Half drive (default) 
SDR: 

2’b10: High drive 

2’b11: Low drive (default) 


Bootstrap 
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19:17 _|- 


Reserved 


0 


16 R/W 


DDR_DPAD_ODT_ 
SEL 


DDR2 data pad ODT enable control selection 
1: use pad input mode as enable 
0: use ddr controller odt control 


15:14 |R/W 


GE2_MODE 


Gigabit Port #2 Mode 

2’b00: RGMII Mode (10/100/1000 Mbps) 
2’b01: MIl Mode (10/100M bps) 

2’b10: Reverse MII Mode (10/100M bps) 
2’b11: reserved 


0x0 


13:12 


GE1_MODE 


Gigabit Port #1 Mode 

2’b00: RGMII Mode (10/100/1000 Mbps) 
2’b01: MIl Mode (10/100M bps) 

2’b10: Reverse MII Mode (10/100M bps) 
2’b11: reserved 


0x0 


Reserved 


USBO_HOST_ 
MODE 


0: Set USB#0 to Device Mode 
1: Set USB#O to Host Mode. 


0x0 


Reserved 


PCIE_RC_MODE 


PCle RC/EP mode select 
1’b0: set PCle controller to EP mode 
1’b1: set PCle controller to RC mode 


0x0 


PCl_HOST_MODE 


0: Set PCI to Device Mode 
1: Set PCI to Host Mode. 


0x0 


5:4 


PCl_66M_MODE 


PCI_PAD_DRV 


0: PCl in 33Mhz mode 

1: PCI in 66Mhz mode 

2'bOO trise= 1.65v/ns; tfall= 1.29v/ns duty cycle=59% 
2'bO1 trise= 2.6v/ns; 2.28v/ns; duty cycle=54.5% 
2'b10 trise=3.34v/ns; 3v/ns ; duty cycle=52.7% 
2'b11 trise=3.98v/ns; 3.73v/ns; duty cycle= 52% 


0x0 


0x0 


Reserved 


GPIO_AS WD_ 
TOUT_MODE 


GPIO2 as watch dog timeout 
1’b0: GPIO2 
1’b1: Watch dog reset output (active low for 3 system clocks) 


0x0 


GPIO_AS_BT_ 
MODE 


GPIO7~3 as BT 
1’b0: GPIO7~3 
1’b1: BT 


0x0 


0 RW 


DDR_CTL_DRV_ 
SEL 


DDR2 control pad driving strength selection 
1: use DDR_CTL_PAD_DRV 


0: use DDR_PAD_DRV 


0x0 


TESTSTAT : Firmware Test Status Reg 


ister (offset: Ox0018) 


31:0 R/W 


TSETSTAT[31:0] 


Firmware Test Status 
:Note: This register is reset only by power on reset. 


0x0 


TESTSTAT2 : Firmware Test Status Register 2 (offset: Ox001C) 


Firmware Test Status 2 


31:0 R/W TSETSTAT2[31:0] . : ‘ 0x0 
:Note: This register is reset only by power on reset. 

Reserved register (offset: 0x0020) 

31:0 - - Reserved 0x0 
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Reserved register (offset: 0x0024) 


31:0 - - Reserved 0x0 
Reserved register (offset: 0x0028) 


31:0 - - Reserved OxO 


CLKCFGO : Clock Configuration Register O (offset: Ox002C) 
[pits [Type Name [Description initia valve 
0: zero delay 
SDRAM_CLK_SKE |1: delay 200ps 
Ww 2: delay 400ps 
3: delay 600ps 
29:22 ‘|- - Reserved 
21:16 = |R/W OSC_1US_DIV 1 usec count for reference clock 0x27 
0: 32K 
1:12M 
2:24M 
3:31.25M 
15:13 |R/W REFCLK1_RATE 4-40M Ox1 
5:62.5M 
6:830M 
7:Reserved 
12 - - Reserved 
0: 32K 
1:25M 
2:50M 
3:31.25M 
11:9 R/W REFCLKO_RATE 4-40M 0x4 
5:62.5M 

6:830M 

7:Reserved 

To control the GPIO1 as REFCLKO output pin 
8 R/W REFCLKO_IS_OUT |0: GPIO1 0x0 
1: Reference clockO output 
7:4 - - Reserved 

Clock rate output for CPU. 
15: CPU_CLK 

14: CPU_CLK* 15/16 


3:0 R/W  |CPU_FREQ_ADJ 0x0 


1: CPU_CLK * 2/16 
0: CPU_CLK * 1/16 


CLKCFG1 : Clock Configuration Register 1 (offset: 0x0030) 
[pits [Type Name [Description Initial vale 
31 - - Reserved 

0: Pbus clock is running at the same frequency as System 
31 R/W PBUS_DIV2 clock 0x0 
1: Pbus clock is running at 1/2 frequency of System clock 
29 R/W SYS_TCK_EN System tick enable 0x0 
28:23 ‘|- - Reserved 

0: FE’s GDMA clock is gated (PCle/PCI clock domain) 

1: FE’s GDMA clock is enabled (PCle/PCI clock domain) 
0: PCle clock is gated 

1: PCle clock is enabled 


22 R/W  |FE_GDM_PCLK_EN 0x0 


21 R/W  |PCIE_CLK_EN Ox0 
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20 |W _[UPHYA_CLK_EN [Usp pid clock is enabled i 
19 (RW PCLCLKEN fh oc clocks enabled i 
18 [RAW UPHYOLCLKLEN [ce PHYO clocks enabled a 
17 (RW GEA CUK EN Uh  dlock is enabled i 
16 RW GELCUKEN fh 2 lock is enabled ia 
15:0 - - Reserved on 


RSTCTRL : Reset Control Register (offset: 0x0034) 


31:28 |- - Reserved Ox0 
Write 1 to this bit will reset PCle/PCl PDMA block 
Write 0 to de-assert reset. 


6 RW FLASH write 1 to this bit will reset FLASH block 0x0 
Write 0 to de-assert reset. 


35 RW UDEV RST Write 1 to this bit will reset USB Device block 0x0 
= Write 0 to de-assert reset. 


54 RW PC RST me 1 to this bit will reset PCI block a, 
= Write 0 to de-assert reset. 


33 RW PCIE RST Write 1 to this bit will reset PCle block G6 
= Write 0 to de-assert reset. 


32 RW UHST RST Wiite 1 to this bit will reset USB Host block G26 
- Write 0 to de-assert reset. 


Write 1 to this bit will reset Frame Engine block 
Write 0 to de-assert reset. 

Write 1 to this bit will reset WLAN (MAC/BBP) block 
Write 0 to de-assert reset. 


19 RW UARTL RST IE 1 to this bit will reset UART Lite block Ox0 
= Write 0 to de-assert reset. 


18 RW SPI Write 1 to this bit will reset SPI block ae 
Write 0 to de-assert reset. 


7 RW 125 Write 1 to this bit will reset 12S block 0x0 
Write 0 to de-assert reset. 


16 RW 2c Write 1 to this bit will reset 12C block 0x0 
Write 0 to de-assert reset. 


15 RW NAND White 1 to this bit will reset NAND block aa 
Write 0 to de-assert reset. 


14 RW DMA Write 1 to this bit will reset DMA block aie 
Write 0 to de-assert reset. 


13 RW PIO WIIEE 1 to this bit will reset PIO block eo 

Write 0 to de-assert reset. 

2 RW UART RST Wirlte 1 to this bit will reset UART block oo 

= Write 0 to de-assert reset. 

1 RW PCM RST Wie 1 to this bit will reset PCM block 620 
= Write 0 to de-assert reset. 

Write 1 to this bit will reset Memory Controller block 

Write 0 to de-assert reset. 

Write 1 to this bit will reset Interrupt Controller block 

Write 0 to de-assert reset. 

Write 1 to this bit will reset Timer block 


P aM TIMER AST Write 0 to de-assert reset. Ox 


27 RW | PCIE_PCI_PDM_RST 


21 RW FE_RST 


20 RW WLAN_RST 


10 RW |MC_RST 


9 RW __|INTC_RST 
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7:1 - Reserved 0x0 
0 W1C_ |SYS_RST Write 1 to this bit will reset Whole SoC 0x0 
RSTSTAT : Reset Status Register (offset: 0x0038) 


unit is 256us, i.e. Set to 8 
8*256us = 2048us 


31:4 - - Reserved 0x0 
Software CPU reset occurred 
This bit will be set if software reset the CPU by writing to 
3 R/C SWCPURST the HST eee PE in RSTCTL. Writing a ‘1’ will clear this bit. oxo 
Writing a ‘0’ has not effect. 
:Note: This register is reset only by power on reset. 
Software system reset occurred 
This bit will be set if software reset the chip by writing to 
5 R/C SWSYSRST the Set ee in RSTCTL. Writing a ‘1’ will clear this bit. Ox0 
Writing a ‘0’ has not effect. 
:Note: This register is reset only by power on reset. 
Watchdog reset occurred 
This bit will be set if the watchdog timer reset the chip. 
1 R/C WDRST Writing a ‘1’ will clear this bit. Writing a ‘O’ has not effect. /Ox0 
:Note: This register is reset only by power on reset. 
0 - - Reserved 0x0 
USB_PS : USB Power saving control (offset: 0x005C) 
31:16 |- - Reserved 0x0 
USB Host debounce counter 
15:8 R/W USB_PS_DBC_CNT Set this field to adjust the debounce count done value, the Ox8 


7:6 - - Reserved 0x0 
USB Host power saving status Depend on 
5:4 RO USB_PS_ST USB_PS_ST[0]: Status of USB PHYO suspend_n 
USB_PS_ST[1]: Status of USB PHY1 state 
3:2 - - Reserved 0x0 
USB Host power saving enable 
Set this bit will let USB PHY into suspend automatic if no 
1:0 R/W USB_PS_EN device is connected 0x0 
USB_PS_EN[0]: control USB PHYO 
USB_PS_EN[1]: control USB PHY1 
GPIOMODE : GPIO Purpose Select (offset: Ox0060) 
31:20 if- - Reserved 0x0 
19:18 |R/w LNA_G_SHARE_ The detailed ue dao Mode Pin Sharing is shown in 0x3 
MODE previous session. 
17:16 |R/w LNA_A_SHARE_ The detailed ENA En Mode Pin Sharing is shown in 0x3 
MODE previous session. 
15:14 |- - Reserved 
13:11 |R/w PCI_SHARE_MODE The detailed PCI Mode Pin Sharing is shown in previous Beotstrap 
session. 
0:Normal Mode 
10 R/W GE2_GPIO_MODE 1:GPIO Mode Ox1 
9 R/W GE1_GPIO_MODE _ |0:Normal Mode Ox1 
DSRT3883_V1.0_071210 -44- 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 
1:GPIO Mode 
8 - - Reserved 0 
0:Normal Mode 
7 R/W MDIO_GPIO_MODE 1:GPIO Mode Ox1 
0:Normal Mode 
6 R/W JTAG_GPIO_MODE 1:GPIO Mode 0x0 
0:Normal Mode 
5 R/W UARTL_GPIO_MODE 1:GPIO Mode Ox1 
UARTE UARF Full interface is shared with PCM, I2S, and GPIO. 
4:2 R/W SHARE MODE The detailed UARTF Mode Pin Sharing is shown in previous |Ox7 
= session. 
0:Normal Mode 
1 R/W SPI_GPIO_MODE 1:GPIO Mode Ox1 
0:Normal Mode 
0 R/W 12C_GPIO_MODE 1:GPIO Mode Ox1 


PCIPDMA_STAT : 


Control and Status of 


PDMA in PPCI (offset: 0x0064) 


31:4 - - Reserved 0x0 
PDMA (the one inside PPCI block) RX DMA enable register. 
In iNIC application, the external Host can enable the PDMA 
inside the RT2880’s PPCI block to start RX (from the 
3 R/W  _|PCIPDMA_RX_EN |external host point of view) packet DMA. However, the 0x0 
actual PDMA RX enable signal is generated to PDMA RX 
block when: 
MIPS (internal CPU) writes 1 to PCIPDMA_RX_EN; and 
External Host writes 1 to RX_DMA_EN via BAR1 
PDMA (the one inside PPCI block) TX DMA enable register. 
In iNIC application, the external Host can enable the PDMA 
inside the RT2880’s PPCI block to start TX (from the 
2 R/W PCIPDMA_TX_EN external host point of view) packet DMA. However, the Ox0 
actual PDMA TX enable signal is generated to PDMA TX 
block when: 
MIPS (internal CPU) writes 1 to PCIPDMA_TX_EN; and 
2. External Host writes 1 to TX_DMA_EN via BAR1 
Busy flag for PDMA RX in PPCI block 
1 RO PCIPDMA_RX_BUSY |1:PDMA RX is busy 0x0 
0:PDMA Rx is idle 
Busy flag for PDMA TX in PPCI block 
0 RO PCIPDMA_TX_BUSY |1:PDMA TX is busy 0x0 
0:PDMA TX is idle 
DRAM_CTL_PAD_CFG: (offset: 0x0068) 
31:28 |R/W Reserved 0 
DDR pad ODT setting 
0: disabled 
27:26 |R/W esperar 1:75 ohm 0x0 
2: 150 ohm 
3: reserved 


DDR pad driving strength setting 


DDR_CTL_PAD_DR |DDR2: 
Peep Ie Np 2’b00: Full drive = 
2’b10: Half drive (default) 
DSRT3883_V1.0_071210 45. 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 


Revision July 12, 2010 


SDR: 
2’b10: High drive 
2’b11: Low drive (default) 


23:0 R/W 


Reserved 


31 R/W 


PCIE_CLK_GEN: (offset: 0x007C) 


Clock generator reset timing control when low active. 
The clock generation configuration is re-latched and I2C is 
reset/real time system reset signal for watchdog timer 
timeout. The signal connects to (Power-On-ResetB or 
software ResetB) 


Ox1 


30 R/W 


cgpdb 


Clock generator global power down control when low 
active. (including BG BIAS) 

O:power down 

1:power up 


0x14 


29 R/W 


pexdrven1 


PEXCLK 100MHz output driver #1 enable 
0: driver disable 
1: driver enable 


0x4 


28 R/W 


pexdrvenO 


PEXCLK 100MHz output driver #0 enable 
O: driver disable 
1: driver enable 


Ox1 


27:24 |R/W 


pexdrvsel1 


PEXDRV1 current output control (Default:0111) 
0000: 10.84mA (540.7mvV) 
0001: 11.30mA (563.9mV) 
0010: 11.76mA (587.1mV) 
0011: 12.23mA (610.2mvV) 
0100: 12.69mA (633.3mV) 
0101: 13.15mA (656.3mV) 
0110: 13.61mA (679.3mV) 
0111: 14.07mA (702.3mvV) 
1000: 14.53mA (725.2mvV) 
1001: 14.99mA (748mV) 
1010: 15.45mA (770.8mV) 
1011: 15.9mA (793.5mV) 
1100: 16.36mA (816.1mV) 
1101: 16.81mA (838.7mV) 
1110: 17.26mA (861.2mvV) 
1111: 17.71mA (883.6mV) 


Ox2 


23:20 |R/W 


pexdrvselO 


PEXDRV current output control (Default:0000) 
0000: 10.84mA (540.7mvV) 
0001: 11.30mA (563.9mV) 
0010: 11.76mA (587.1mV) 
0011: 12.23mA (610.2mvV) 
0100: 12.69mA (633.3mV) 
0101: 13.15mA (656.3mV) 
0110: 13.61mA (679.3mV) 
0111: 14.07mA (702.3mvV) 
1000: 14.53mA (725.2mvV) 
1001: 14.99mA (748mV) 
1010: 15.45mA (770.8mV) 
1011: 15.9mA (793.5mV) 
1100: 16.36mA (816.1mV) 
1101: 16.81mA (838.7mV) 
1110: 17.26mA (861.2mvV) 


OxO 
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1111: 17.71mA (883.6mV) 


19:17 


R/W 


cgtest_sel 


Select test output to CGTESTP 
000: PLL VCO control voltage 
001: 

010: 

011: 

100: 

101: 

110: 

111: 


Ox1 


16 


R/W 


cgpdbtest 


Test buffer circuit power down, 
1: power up 
0: power down 


0x0 


15 


R/W 


cgpllrstb 


PLL reset control by register When low active 
O: reset 
1: non-reset 


0x0 


14 


R/W 


cgpllpdb 


PLL power up control by register 
0:power down 
1:power up 


Ox7 


13:12 


R/W 


bgsel 


VBG Selection (Default:01) 
00: 1.1236V 

01: 1.1793V 

10: 1.227V 

11: 1.274V 


0x0 


11:8 


R/W 


cgpll_vregsel 


PLL VCO Regulator voltage control selection output 
(Default:0000) 

Sign Magnitude Code: 
0011+0.15V 
0010+0.10V 

0001 +0.05V 

0000 +0.00V (default=vbg) 
0100-0.00V 
0101-0.05V 
0110-0.10V 

0111-0.15 


0x14 


6:0 


R/W 


R/W 


pexclken 


ref_div 


PEXCLK 100M output enable control 

0: clock disable 

1: clock enable 

PLL Reference input divider R=1~127. 
(Default:0000001) R=1 
PCIECLK=(40MHz/ref_div)*(fb_div*2)/(out_div*2) 
Ex: LOOMHz=(40M/1)*(20)/(8) 


0x4 


Ox1 


PCIE_CLK_GEN1: (offset: 0Ox0080) 


31 


R/W 


tmode 


OxO 


30:24 


R/W 


fb_div 


PLL Feedback divider N=1~127. (Default:0001010) N=10 
PCIECLK=(40MHz/ref_div)*(fb_div*2)/(out_div*2) 
Ex: 100MHz=(40M/1)*(10*2)/(8) 


0x14 


23:17 


16:14 


R/W 


R/W 


out_div 


cgpll_ivco 


PLL Output divider OD=1~127. 

(Default:0000100) OD=4 
PCIECLK=(40MHz/ref_div)*(fb_div*2)/(out_div*2) 
Ex: LOOMHz=(40M/1)*(20)/(4*2) 

PLL VCO fixed current control 

(Default: 001) 


0x4 


Ox1 
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000: 500uA 

001: 600uA 

010: 700uA 

011: 800uA 

100: 900uUA 

101: 1mA 

110: 1.1mA 

110: 1.2mA 

cgpll_icp PLL CP current control (Default: 10) 
00: 10uA 

13:12 |R/W 01: 20uA Ox2 
10: 30uA 

11: 40uA 

cgpll_Ipf_c1 PLL LPF C1 control (Default: 11) 
00: 25pF 

11:10 |R/W 01: SOpF Ox0 
10: 75pF 

11: 100pF 

cgpll_Ipf_c2 PLL LPF C2 control (Default: 01) 
00: 2pF 

9:8 R/W 01: 4pF Ox1 
10: 6pF 

11: 8pF 

pfd_dly PLL PFD Delay control (Default: 00) 
00: 393ps 

7:6 R/W 01: 693ps Ox0 
10: 1.16ns 

11: 1.46ns 

Id_dly PLL LockDetect window control 
(Default: 000) 

000: 720ps 

001: 1.44ns 

010: Not used 

ga RW 011: Not used oxo 
100: Not used 
101: Not used 
110: Not used 
111: Not used 
2:0 R/W tod PLL testing output divider TOD=1~8 (Default:111) TOD=8 = |Ox7 
31 R/W tmode 0x0 
fb_div PLL Feedback divider N=1~127. (Default:0001010) N=10 
30:24 |R/W PCIECLK=(40MHz/ref_div)*(fb_div*2)/(out_div*2) 0x14 
Ex: LOOMHz=(40M/1)*(10*2)/(8) 


PCIE_CLK_GEN2: (offset: 0x0084) 


- Reserved 0x0 
15:3 R/W cg_reserve1 Reserved 0x55 


Ww 

bR 

R 

fo) 
T 


7:0 R/W cg_reserve2 Reserved 0x55 
PMU : (offset: 0x0088) 


SSCG modulation period select (default:1) 


w 

ee 

N 

ms 
t 


23 R/W a_sscperi Ox1 


DSRT3883_V1.0_071210 -48- 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 
22 R/W a_undisb under voltage monitor function (default: 1) Ox1 
21:20 |R/W a_ssc SSCG modulation frequency select (default:10) Ox2 
19:12 |R/W a_vtune Programmable output voltage level (default: <10100100>) |OxA5 
11 
10:8 R/W a_dly Output power MOSFET dead zone control (default: <011>). |Ox3 
7:4 R/W a_drven Output power MOSFET driving control (default:<0100>). |0x4 
3:1 
0 R/W a_sscgen Spread spectrum function enable (default: 0 (off)) Ox0 


PMU1 : (offset: Ox008c) 


31:16 ‘|- - 
15:8 R/W a_dig_lIdolevel Ido output level selection Ox9D 
7:0 R/W a_ddr_Idolevel Ido output level selection OxD6 


(The remainder of this page is left blank intentionally) 
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3.5 Timer 
3.5.1 Features 
— Independent clock pre-scale for each timer 
— Independent interrupts for each timer 
— Two General-purpose timers 
— Periodic mode 
—  Free-running mode 
—  Time-out mode 
— Second timer may be used as watchdog timer 
— Watchdog timer resets system on time-out 
— Timer Modes 
Periodic: 
In periodic mode, the timer counts down to zero from the load value. An interrupt is generated 
when the count is zero. After reaching zero, the load value is reloaded into the timer and the 
timer counts down again. A load value of zero disables the timer. 
Timeout: 
In timeout mode, the timer counts down to zero from the load value. An interrupt is generated 
when the count is zero. In this mode, the ENABLE bit is reset when the timer reaches zero, 
stopping the counter. After reaching zero, the load value is reloaded into the timer. A load 
value of zero disables the timer. 
Free-running: 
In free-running mode, the timer counts down to zero from FFFFh. An interrupt is generated 
when the count is zero. After reaching zero, FFFFh is reloaded into the timer. This mode is 
identical to the periodic mode with a load value of 65535. Though it is worth noting that if 
firmware writes to the load value register in this mode, the timer will still load that value even 
though that value will be ignored thereafter. Also note that when the timer is first enabled, it 
will begin counting down from its current value, not necessarily FFFFh. 
Watchdog: 
In watchdog mode, the timer counts down to zero from the load value. If the load value is not 
reloaded or the timer is not disabled before the count is zero, the chip will be reset. When this 
occurs, every register in the chip is reset except the watchdog reset status bit WDRST in the 
RSTSTAT register in the system control block; it remains set to alert firmware of the timeout 
event when it re-executes its bootstrap. 
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3.5.2 Block Diagram 


Test Control 


Load Value 
Prescale 


Counter Mode 


| Control Timer 0 interrupt 


Timer 4 interrupt 
Interrupt 


Control 
4 Watchdog Timeout 
Timer Watchdog 


Status 


Load Value 
Prescale 
Counter | Mode 


I Control 


Test Control 


PalmBus 
Interface 


PaimBus Signa's 


Fig. 3-5-1 Timer Block Diagram 


3.5.3. Register Description (base: 0x1000.0100) 
TMRSTAT: Timer Status Register (offset: OxO000) 


31:6 - - Reserved 0x0 
Timer 1 Reset 
Writing a ‘1’ to this bit will reset the Timer 1 to OxFFFF if in 


free-running mode, or the value specified in the TMR1LOAD 
5 Ww TMR1RST . ; 0x0 
register in all other modes. 


Writing a ‘0’ to this bit has no effect. Reading this bit will 
return a ‘0’. 

Timer O Reset 

Writing a ‘1’ to this bit will reset Timer 0 to OxFFFF if in 
free-running mode, or the value specified in the 
TMROLOAD register in all other modes. 

Writing a ‘0’ to this bit has no effect. Reading this bit will 
return a ‘0’. 

3:2 - - Reserved 0x0 
Timer 1 Interrupt Status 

This bit is set if Timer 1 has expired. The Timer 1 interrupt 


4 W TMRORST 0x0 


: hs SL to the processor is set when this bit is ‘1’. Writing a ‘1’ to on 

this bit will clear the interrupt. Writing a ‘0’ has no effect. 

Timer 0 Interrupt Status 
0 W/C TMROINT This bit is set if TMer 0 has expired. ene umes ETP 0x0 

to the processor is set when this bit is ‘1’. Writing a ‘1’ to 

this bit will clear the interrupt. Writing a ‘0’ has no effect. 
TMROLOAD: Timer O Load Value (offset: 0x0010) 
31:16 ‘|R- - Reserved 0x0 
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Timer Load Value 

This register contains the load value for the timer. In all 
modes, this value is loaded into the timer counter when 
this register is written. In all modes except free-running 
15:0 R/W TMRLOAD[15:0] mode, this value is reloaded into the timer counter after 0x0 
the timer counter reaches 0. It may be updated at any time; 
the new value will be written to the counter immediately. 
Writing a load value of 0 will disable the timer, except in 
free-running mode. 


TMROVAL: Timer O Counter Value (offset: 0x14) 


31:16 |- Reserved 0x0 
Timer Counter Value 

15:0 RO TMRVAL[15:0] This register contains the current value of the timer. During |Oxffff 
functional operation, writes have no effect. 


TMROCTL: Timer O Control (offset: 0x18) 


31:16 |- - Reserved Ox0 
Reserved for Test 

15 R/W TESTEN This bit should be written with a zero a 

14:8 - - Reserved Ox0 


Timer Enable 

0: Disable the timer. The timer will stop counting and will 

7 R/W ENABLE retain its current value. OxO 

1: Enable the timer. The timer will begin counting from its 
current value. 

6 - - Reserved 0x0 

Timer Mode 

0: Free-running 

5:4 R/W MODE[1:0] 1: Periodic 0x0 

2: Time-out 

3: Time-out 

Timer Clock Pre-scale 

These bits are used to scale the timer clock in order to 

achieve higher resolution or longer timer periods. Their 

definitions are below. 


Value Timer Clock Frequency 
) System clock 
3:0 R/W PRESCALE[3:0] 1 System clock / 4 Ox0 
2 System clock / 8 
3 System clock / 16 


. System clock / 32768 
14 System clock /65536 
15 
Note: The pre-scale value should not be changed unless the 
timer is disabled. 


TMR1LOAD: Timer 1 Load Value (offset: 0x0020) 


31:16 |-- - Reserved Ox0 
15:0 R/W TMRLOAD[15:0] Timer Load Value 0x0 
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This register contains the load value for the timer. In all 
modes, this value is loaded into the timer counter when 
this register is written. In all modes except free-running 
mode, this value is reloaded into the timer counter after 
the timer counter reaches O. It may be updated at any time; 
the new value will be written to the counter immediately. 
Writing a load value of 0 will disable the timer, except in 
free-running mode. 


TMR1VAL: Timer 1 Counter Value (offset: 0x0024) 


31:16 |- - Reserved 0x0 
Timer Counter Value 
15:0 RO TMRVAL[15:0] This register contains the current value of the timer. During |Oxffff 


functional operation, writes have no effect. 
TMRI1CTL: Timer 1 Control (offset: 0x0028) 


31:16 |- : Reserved Ox0 
Reserved for Test 

15 R/W TESTED This bit should be written with a zero a 

14:8 |- 2 Reserved Ox0 


Timer Enable 

0: Disable the timer. The timer will stop counting and will 

7 R/W ENABLE retain its current value. 0x0 

1: Enable the timer. The timer will begin counting from its 
current value. 

Watchdog timeout alarm source 

6 R/W WD_TIMEOUT_SRC |O: From Timer 1 0x0 

1: From PMU watch dog timer 

Timer Mode 

0: Free-running 

5:4 R/W MODE[1:0] 1: Periodic 0x0 

2: Time-out 

3: Watchdog 

Timer Clock Pre-scale 

These bits are used to scale the timer clock in order to 

achieve higher resolution or longer timer periods. Their 

definitions are below. 


Value Timer Clock Frequency 
) System clock 
1 System clock / 4 
2 System clock / 8 
2:0 R/W PRESCALE[3:0] 3 System clock / 16 Ox0 
14 System clock / 32768 
15 System clock / 65536 
Note: The pre-scale value should not be changed unless the 
timer is disabled. 
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3.6 Interrupt Controller 


3.6.1 Features 


— Support a central point for interrupt aggregation for platform related blocks 
— Separated interrupt enable and disable registers 

— Support global disable function 

—  2-level Interrupt priority selection 

— Each interrupt source can be directed to IRQHO or IRQ#1 


Note: RT3883 supports MIPS 74K’s vector interrupt mechanism. 
There are 6 hardware interrupts supported by MIPS 74K. The interrupt allocation is shown below: 


MIPS H/W interrupt pins Connect to Remark 
HW_INT#5 Timer interrupt Highest priority 
HW_INT#4 802.11n NIC 

HW_INT#3 FE 

HW_INT#2 PCle/PCI 

HW_INT#H1 Other high priority interrupts (IRQ#1) 

HW_INT#O Other low priority interrupts (IRQ#O) Lowest priority 


3.6.2 Block Diagram 


MIPS Timer INT 


| INT#5S 


>| INT#4 


>| INT#3 


| INT#2 


Interrupt Controller MIP S 


Interrupts IRQ] (hi-pri) 
(from platform blocks) L.-J Interrupt Interrupt ‘J 
Masking Priority Selection IRQO (low-pri) | 


INT#1 


INT#0 


PalmBus 
, (To/From MIPS) 


PalmBus interface 


Fig. 3-6-1 Interrupt Controller Block Diagram 
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3.6.3 
IRQOSTAT: Interrupt Type O Status after Enable Mask (offset: Ox0000) 


Register Description (base: 0x1000.0200) 


31:20 |- - Reserved 0 

19 RO UDEV USB device interrupt status after mask 0x0 
18 RO UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 RO UARTLITE UARTLITE interrupt status after mask Ox0 
11 RO - Reserved 0x0 
10 RO 12S 12S interrupt status after mask Ox0 
9 RO PC MIPS performance counter interrupt status after mask Ox0 
8 RO NAND NAND flash controller interrupt status after mask 0x0 
7 RO DMA DMA interrupt status after mask Ox0 
6 RO PIO PIO interrupt status after mask Ox0 
5 RO UART UART interrupt status after mask Ox0 
4 RO PCM PCM interrupt status after mask Ox0 
3 RO ILL_ACC Illegal access interrupt status after mask 0x0 
2 RO WDTIMER Watch dog timer interrupt status after mask 0x0 
1 RO TIMERO Timer O interrupt status after mask Ox0 
0 RO SYSCTL System control interrupt status after mask 0x0 


These bits are set if the corresponding interrupt is asserted from the source and with following two conditions 


- The interrupt is not masked (bit not set in the INTDIS register) 

- The interrupt type is set to INTO (in the INTTYPE register). 
Note that write to these bits are ignored and each bit cannot be simultaneously active in both the IRQOSTAT and 
IRQISTAT registers. 


IRQAISTAT: Interrupt Type 1 Status after Enable Mask (offset: 0x0004) 


31:20 |- - Reserved 0 

19 RO UDEV USB device interrupt status after mask 0x0 
18 RO UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 RO UARTLITE UARTLITE interrupt status after mask Ox0 
11 - - Reserved 0x0 
10 RO 12S 12S interrupt status after mask Ox0 
9 RO PC MIPS performance counter interrupt status after mask Ox0 
8 RO NAND NAND flash controller interrupt status after mask 0x0 
7 RO DMA DMA interrupt status after mask Ox0 
6 RO PIO PIO interrupt status after mask Ox0 
5 RO UART UART interrupt status after mask Ox0 
4 RO PCM PCM interrupt status after mask Ox0 
3 RO ILL_ACC Illegal access interrupt status after mask 0x0 
2 RO WDTIMER Watch dog timer interrupt status after mask 0x0 
1 RO TIMERO Timer O interrupt status after mask Ox0 
0 RO SYSCTL System control interrupt status after mask 0x0 


These bits are set if the corresponding interrupt is asserted from the source and with following two conditions 


- The interrupt is not masked (bit not set in the INTDIS register) 
- The interrupt type is set to INT1 (in the INTTYPE register). 
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Note that writing to these bits is ignored and each bit cannot be simultaneously active in both the IRQOSTAT and 
IRQISTAT registers. 


INTTYPE: Interrupt Type (offset: 0x0020) 


[pits [Type [Name Description Initia valve 
31:20 |- - Reserved 0 
19 R/W  J|UDEV USB device interrupt status after mask 0x0 
18 R/W  |UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 R/W UARTLITE UARTLITE interrupt status type Ox0 
11 - - Reserved 0x0 
10 R/W 12S 12S interrupt status type Ox0 
9 R/W PC MIPS performance counter interrupt status type Ox0 
8 R/W  |NAND NAND flash controller interrupt status type 0x0 
7 R/W DMA DMA interrupt status after type Ox0 
6 R/W PIO PIO interrupt status after type Ox0 
5 R/W UART UART interrupt status type Ox0 
4 R/W PCM PCM interrupt status type Ox0 
3 R/W  |ILL_ACC Illegal access interrupt status type 0x0 
2 R/W  |WDTIMER Watch dog timer interrupt status type 0x0 
1 R/W — |TIMERO Timer O interrupt status type Ox0 
0 R/W |SYSCTL System control interrupt status type 0x0 


These bits control whether an interrupt is IRQO or IRQ1. The interrupt type may be changed at any time; if the 
interrupt type is changed while the interrupt is active, the interrupt is immediately redirected. 


INTRAW: Raw Interrupt Status before Enable Mask (offset: 0x0030) 


31:20 |- - Reserved 0 
19 RO UDEV USB device interrupt status after mask 0x0 
18 RO UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 RO UARTLITE UARTLITE interrupt status before mask 0x0 
11 RO - Reserved 0x0 
10 RO 12S 12S interrupt status before r mask 0x0 
9 RO PC MIPS performance counter interrupt status before mask Ox0 
8 RO NAND NAND flash controller interrupt status before mask 0x0 
7 RO DMA DMA interrupt status before mask 0x0 
6 RO PIO PIO interrupt status before mask 0x0 
5 RO UART UART interrupt status before mask 

4 RO PCM PCM interrupt status before mask 0x0 
3 RO ILL_ACC Illegal access interrupt status before mask 0x0 
2 RO WDTIMER Watch dog timer interrupt status before mask 0x0 
1 RO TIMERO Timer O interrupt status before mask 0x0 
0 RO SYSCTL System control interrupt status before mask 0x0 


These bits are set if the corresponding interrupt is asserted from the source. The status bit is set if the interrupt is 
active, even if it is masked, and regardless of the interrupt type. This provides a single-access snapshot of all 
active interrupts for implementation of a polling system. 
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INTENA: Interrupt Enable (offset: 0x0034) 


[pits [Type [Name Description Initia valve 

Global interrupt enable 0x0 

Writing a ‘1’ to this bit allows interrupt masking to be 
oe BOM: /GLOERE performed based on each interrupt’s individual enable mask. 

A read returns the global status (‘1’ if enabled). 
30:20 |- - Reserved 0x0 
19 R/W  J|UDEV USB device interrupt status after mask 0x0 
18 R/W  |UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 R/W UARTLITE UARTLITE interrupt status after mask Ox0 
11 - - Reserved 0x0 
10 R/W 12S 12S interrupt enable 0x0 
9 R/W PC MIPS performance counter interrupt enable Ox0 
8 RW NAND NAND flash controller interrupt enable 0x0 
7 RW DMA DMA interrupt enable 0x0 
6 RW PIO PIO interrupt enable Ox0 
5 RW UART UART interrupt enable 0x0 
4 RW PCM PCM interrupt enable Ox0 
3 RW ILL_ACC Illegal access interrupt enable 0x0 
2 RW WDTIMER Watch dog timer interrupt enable 0x0 
1 RW TIMERO Timer O interrupt enable 0x0 
0 RW SYSCTL System control interrupt enable 0x0 


Writing a ‘1’ to these bits (except the GLOBAL bit) will enable the mask for the corresponding interrupt. The 
interrupt is asserted and the bit is set in the IRQOSTAT or IRQ1STAT registers if an interrupt is enabled. Writes of 
'O' are ignored. Reading either the INTENA or INTDIS register will return the current mask, where an interrupt is 
masked (disabled) if the bit is ‘zero’, and unmasked (enabled) if the bit is ‘one’. 


INTDIS: Interrupt Disable (offset: 0x0038) 


Global interrupt disable 0x0 

Writing a ‘1’ to this bit allows interrupt masking to be 
at RIN -BLOBAE performed based on each interrupt’s individual Disable 

mask. A read returns the global status (‘1’ if Disabled). 
30:20 |- - Reserved 0x0 
19 RW UDEV USB device interrupt status after mask 0x0 
18 RW UHST USB host interrupt status after mask 0x0 
17 - - Reserved 0x0 
16 - - Reserved 0x0 
15:13 |- - Reserved 0x0 
12 R/W  JUARTLITE UARTLITE interrupt s disable 0x0 
11 - - Reserved 0x0 
10 R/W |I2S 12S interrupt disable 0x0 
9 R/W_ |PC MIPS performance counter interrupt disable 0x0 
8 RW NAND NAND flash controller interrupt disable 0x0 
7 RW DMA DMA interrupt disable 0x0 
6 RW PIO PIO interrupt disable Ox0 
5 RW UART UART interrupt disable 0x0 
4 RW PCM PCM interrupt disable Ox0 
3 RW ILL_ACC Illegal access interrupt disable 0x0 
2 RW WDTIMER Watch dog timer interrupt disable 0x0 
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1 RW TIMERO Timer 0 interrupt disable 0x0 
0 RW SYSCTL System control interrupt disable 0x0 


Writing a ‘1’ to these bits (except the GLOBAL bit) will disable the mask for the corresponding interrupt. The 
interrupt is asserted and the bit is set in the IRQOSTAT or IRQ1STAT registers if an interrupt is enabled. Writing 'O' 
is ignored. Reading either the INTENA or INTDIS register will return the current mask, where an interrupt is 
masked (disabled) if the bit is ‘zero’, and unmasked (enabled) if the bit is ‘one’. 
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3.7 UART 


3.7.1 Features 


—  16550-compatible register set, except for Divisor Latch register 
— 5-8 data bits 

— 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits) 
— Even, odd, stick or no parity 

— All standard baud rates up to 345600 b/s 

—  16-byte receive buffer 

— 16-byte transmit buffer 

— Receive buffer threshold interrupt 

— Transmit buffer threshold interrupt 

— False start bit detection in asynchronous mode 

— Internal diagnostic capabilities 

— Break simulation 

— Loop-back control for communications link fault isolation 


3.7.2 Block Diagram 


16550-Compatible UART Reset 
>) | B from System Contro/ 

alMBus 
Interface PalmBus Signals 


from PalmBus 


ae Transmit 
RXD, Serializer Bee 
TXD. Deserializer Receive Baud Rate Clock 
FIFO Generator from System Control 


MODEM Protocol 
Control Control 


Interrupt 
to Interrupt Controller 


Status Interrupts 


Fig. 3-7-1 UART block diagram 


3.7.3. Register Description (base: 0x1000.0500) 


RBR : Receive Buffer Register (offset: 0Ox0000) 
31:8 - - Reserved 0x0 
Receive Buffer Data 

Receive data. Data is transferred to this register from the 
receive shift register after a full character is received. 


7 RO RXD[7:0 io : : fe hee ait ; 0x0 
Ol The OE bit in the LSR register is set, indication a receive 
buffer overrun, if the contents of this register has not 
been read before another character is received. 
DSRT3883_ V1.0 071210 -59- 


Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 


TBR : Transmit Buffer Register (offset: 0Ox0004) 
[pits [Type Name Description initia value 
31:8 - - Reserved 0x0 
Transmit Buffer Data 

Transmit data. When a character is written to this 
7 RO TXD[7:0] register, it is stored in the transmitter holding register; if |Ox0O 
the transmitter register is empty, the character is moved 
to the transmitter register, starting transmission. 

IER : Interrupt Enable Register (offset: Ox0008) 


31:4 - - Reserved 0x0 

Enable Modem Interrupt 

1: modem status (DCD, RI, DSR, CTS, DDCD, TERI, DDSR, 

3 R/W EDSSI and DCTS) interrupts. 0x0 

0: Disable modem status (DCD, RI, DSR, CTS, DDCD, TERI, D 
and DCTS) interrupts. 

Enable Receiver Line Status Interrupt 

2 R/W ELSI 1: Enable line status (OE, PE, FE, and Bl) interrupts. 0x0 

0: Disable line status (OE, PE, FE, and Bl) interrupts. 

Enable Transmitter Buffer Line Status Interrupt 

1 R/W ETBEI 1: Enable transmit buffer empty (THRE) interrupt. Ox0 

0: Disable transmit buffer empty (THRE) interrupt. 

Enable Receiver Buffer Empty Interrupt 

0 R/W ERBFI 1: Enable data ready (DR) or character time-out interrupt. |Ox0O 

0: Disable data ready (DR) or character time-out interrupt. 

IIR : Interrupt Identification Register (offset: OxOO0C) 


31:8 - - Reserved Ox0 
FIFOs Enabled 

FIFOs Enabled. These bits reflect the FIFO enable bit 
setting in the FIFO Control Register. When the FIFO enable 
bit is set, both of these bits will be set high to a value of 
‘11’. When the FIFO enable bit is cleared, both of these 
bits will be set low to a value of ’00’. 


7:6 RO FIFOENA[1:0] Ox 


5:4 - - Reserved 0x0 
Interrupt Identifier 
Interrupt ID. These bits provide a snapshot of the interrupt 
type, and may be used as the offset into an interrupt 
vector table. The interrupt encoding is given below. 
ID Priority Type Source 
7 Undefined 
6 Undefined 
5 Undefined 
4 Undefined 
3:1 RO INTID[2:0] 3 1 Receiver Line Status OE,PE,FE,BI |Ox1 
2 2 Receiver Buffer Full DR 
1 3 Transmit buffer Empty | THRE 
0 Undefined 
If more than one category of interrupt is asserted, only the 
highest priority ID will be given. The line and Modem 
status interrupts are cleared by reading the corresponding 
status register (LSR, MSR). The Receive Buffer Full 
interrupt will be cleared when all of the data is read from 
the receiver buffer. The Transmitter Buffer empty will be 
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cleared when data is written to the TBR register. 
See also “Interrupt Priorities”. 


RO 


INTPEND 


Interrupt Pending 
0: An interrupt bit is set and is not masked. Ox0 
1: No interrupts are pending. 


FCR : FIFO Control Register (offset: 0x0010) 


31:8 - - Reserved 0x0 
Receiver Trigger Level 
The data ready interrupt (DR) will be asserted when the rec 
buffer depth is equal to the number of characters programy 
the trigger register. The trigger level encoding is as follows: 
RXTRIG Trigger Level 
7:6 R/W RXTRIG[1:0] 0 1 0x0 
1 4 
2 8 
3 14 
Note: This register is not used if the receive FIFO is 
disabled. 
Transmitter Trigger Level 
The THRE interrupt will be asserted if the transmitter 
buffer depth is less than or equal to the number of 
characters programmed in the trigger register. The trigger 
: ; level encoding is as follows: 
5:4 R/W TXTRIG[1:0] TXTRIG Trigaer Level 0x0 
0) 1 
1 4 
2 8 
3 12 
Enable DMA transfers 
3 R/W DMAMODE This bit is writeable and readable, but has no other 0x0 
hardware function. 
Transmitter Reset 
5 W TXRST Writing a'1' to this bit will clear the transmit FIFO and Ox0 
reset the transmitter status. The shift register is not 
cleared. 
Receive Reset 
1 W RXRST Writing a '1' to this bit will clear the receive FIFO and reset |Ox0 
the receiver status. The shift register is not cleared. 
0: The Transmit and Receive FIFOs have the effective 
depth of one character. 
0 R/W FIFOENA 1: The Transmit and Receive FIFOs are enabled. Ox0 


Note: The FIFO status and data are automatically cleared 
when this bit is changed. 
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LCR : Line Control Register (offset: Ox 0014, Ox0000, Oxffffff00, 00) 


31:8 - - Reserved 0x0 
Divisor Latch Access Bit 
7 R/W DLAB This bit has no functionality, and is retained for 0x0 


compatibility only 

Set Break Condition 

0: Normal functionality. 

1: Force TXD pin to '0'. Transmitter otherwise operates 
normally. 

Force Parity Bit 

0: Normal functionality. 

5 R/W FORCEPAR 1: If even parity is selected, the (transmitted and checked) |OxO 
parity is forced to '0'; if odd parity is selected, the 
(transmitted and checked) parity if forced to '1'. 

Even Parity Select 

0: Odd parity selected (checksum, including parity is '1'). 
1: Even parity selected (checksum, including parity is 'O'). 
Note: This bit is ignored if the PEN bit is 'O'. 

Parity Enable 

3 R/W PEN O: Parity is not transmitted or checked. Ox0 
1: Parity is generated (transmit), and checked (receive). 
Stop Bit Select 

0: 1 stop bit is transmitted and received. 

2 R/W STB 1: 1.5 stop bits are transmitted and received if WLS is '0'; 2 |OxO 
stop bits are transmitted and received if WLS is '1', '2', or 
3), 

Word Length Select 

0: Each character is 5 bits in length 

1:0: R/W WLS[1:0] 1: Each character is 6 bits in length 0x0 
2: Each character is 7 bits in length 
3: Each character is 8 bits in length 
MCR : Modem Control Register (offset: 0x0018) 

[pits [Type Name Description initia valve 
31:5 - - Reserved 0x0 
Loop-back Mode Enable 
0: Normal Operation. 

1: The UART is put into loop-back mode, used for self-test: | 


6 R/W SETBRK 0x0 


4 R/W EPS 0x0 


TXD pin is driven high; the TXD signal connections are made 


internally 
4 R/W __|LOOP Signal Wrapped back through... 0x0 
TXD RXD 
DTRN DSRN 
RTSN CTSN 
OUT1IN RIN 
OUT2N DCDN 
Out2 Value 
0: OUT2N pin is driven to a high level. 
c a OUTe 1: OUT2N pin is driven to a low level. On 
Note: This bit is only functional in loop-back mode. 
Out1 Value 
0: OUT1N pin is driven to a high level. 
2 RN ae 1: OUT1N pin is driven to a low level. om 
Note: This bit is only functional in loop-back mode. 
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Out1 Value 
1 R/W RTS 0: RTSN pin is driven to a high level. Ox0 
1: RTSN pin is driven to a low level. 
Reserved 
1 R/W DTR 0: DTRN pin is driven to a high level. Ox0 


LSR : Line Status Register (offset: 0x001C) 


31:8 - - Reserved 0x0 
The FIFO contains data which had a parity or framing error 

j R/C ERINFIFO This bE is set when the FIFO contains data that was Ox0 
received with a parity error, framing error or break 
condition. 
Transmitter Empty 

6 R/C TEMT This bit is set when the transmitter shift register is empty, |Ox0 
it will clear as soon as data is written to the TBR register. 
Transmitter Holding Register Empty 

5 R/C THRE This bit Is set when the transmitter holding register is 0x0 
empty, it will clear as soon as data is written to the TBR 
register. 
Break Interrupt 
This bit is set if a break is received, that is when the RXD 

4 R/C Bl signal is at a low state for more than one character 0x0 
transmission time (from start bit to stop bit). Under this 
condition, a single 'zero' is received. 
Framing Error 

3 R/C FE This bit is set if a valid stop bit is not detected. Ifa framing 6x0 
error occurs, the receiver will attempt to re-synchronize by 
sampling the Start Bit twice and then takes the data. 
Parity Error 

2 R/C PE This bit is set if the received parity is different from the 0x0 
expected value. 
Overrun Error 

1 R/C OE This bit is set when a receive overrun occurs. This will Ox0 
happen if a character is received before the previous 
character has been read by firmware. 
Data Ready 
This bit is set when a character is received, and has been 

0 R/C DR transferred in to the receiver buffer register. This bit will | |OxO 
reset when all the characters are read from the receiver 
buffer register. 

MSR : Modem Status Register (offset: 0x0020) 

31:8 - - Reserved 0x0 
Data Carrier Detect 

7 R/C DCD This bit is set when the DCDN (Data Carrier Detect) pinis |OxO 
at a low value. 
Ring Indicator 

6 R/C Ri This bit is set when the RIN (Ring Indicator) pin is atalow |OxO 
value. 
Data Set Ready 

5 R/C DSR This bit is set when the DSRN (Data Set Ready) pinis ata |OxO 
low value. 

4 R/C CTS Clear to Send 0x0 
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This bit is set when the CTSN (Clear to Send) pin is at a low 
value. 

Delta Data Carrier Detect 

3 R/C DDCD This bit is set when the DCDN (Data Carrier Detect) pin 0x0 
changes. 

Trailing Edge Ring Indicator 
2 R/C TERI This bit is set when the RIN (Ring Indicator) pin changes 0x0 
from a low to a high value. 
Delta Data Set Ready 


1 R/C DDSR This bit is set when the DSRN (Data Set Ready) pin 0x0 
changes. 
0 R/C DCTS Delta Clear to Send Aes 


This bit is set when the CTSN (Clear to Send) pin changes. 
SCRATCH : Scratch Register (offset: 0x0024) 


31:8 - - Reserved 0x0 
Scratch 

This register is defined as a scratch register in 16550 
application. It has no hardware function, and is retained 
for compatibility only. 


7:0 R/W __|SCRATCH[7:0] Ox0 


DL : Clock Divider Divisor Latch (offset: 0x0028) 


31:16 |- - Reserved 0x0 
Divisor Latch 
This register is used in the clock divider to generate the baud clock! 
The baud rate (transfer rate in bits per second) is defined as: 
baud rate = 40MHz / (CLKDIV * 16). 
Note: In standard 16550 implementation, this register is 
accessible as two 8-bit halves only. In this implementation, the DL 
register is accessible as a single 16-bit entity only. 
15:0 |R/W_ |DL[15:0] NOTE: DL[15:0] should be >= 4 0x0 
Src clock(MHz) Req Baud rate |DL[15:0] Err Rate (%) 
40000000 57000 44 -0.32% 
115200 22 -1.36% 
230400 11 -1.36% 
345600 7 3.34% 
460800 5 8.51% 


DLLO : Clock Divider Divisor Latch Low (offset: Ox002C) 
[pits [Type Name Description Initia valve 
31:8 - - Reserved 0x0 
This register is the equivalent to the lower 8 bits of the DL 
register. It is provided for16550 compatibility. 

Note: In standard 16550 implementation, this register is 
accessible as two 8-bit halves only. For convenience, the 
divisor latch is accessible as a single 16-bit entity via the DL 
register. 

DLHI : Clock Divider Divisor Latch High (offset: Ox0030) 

[pits [Type [Name Description initial vale 
31:8 - - Reserved 0x0 
This register is the equivalent to the upper 8 bits of the DL 
register. It is provided for 16550 compatibility. 
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Note: In standard 16550 implementation, this register is 
accessible as two 8-bit halves only. For convenience, the 
divisor latch is accessible as a single 16-bit entity via the DL 


register. 
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3.8 UART Lite 


3.8.1 Features 


— 2-pin UART 

— 16550-compatible register set, except for Divisor Latch register 
— 5-8 data bits 

— 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits) 
— Even, odd, stick or no parity 

— Allstandard baud rates up to 345600 b/s 

— 16-byte receive buffer 

— 16-byte transmit buffer 

— Receive buffer threshold interrupt 

— Transmit buffer threshold interrupt 

— False start bit detection in asynchronous mode 

— Internal diagnostic capabilities 

— Break simulation 

— Loop-back control for communications link fault isolation 


3.8.2 Block Diagram 


1 
clock—>} Baud Rate 
reset—> Generator 
from System Controller 


i} 
I 
I 
CPU Interface : CPU Interface 
from PalmBus Controller 1 
I 
P | 
| r 
Interrupt Interrupts otocol 
to Interrupt Controlier Control 


TXD 


Serializer 
Deserializer 


RXD 


Fig. 3-8-1 UART Lite Block Diagram 


3.8.3. Register Description (base: 0x1000.0C00) 
RBR: Receive Buffer Register (offset: Ox0000) 


31:8 - - Reserved 0x0 
Receive Buffer Data 

Receive data. Data is transferred to this register from the 
receive shift register after a full character is received. The OE 
bit in the LSR register is set, indication a receive buffer 
overrun, if the contents of this register has not been read 
before another character is received. 


7:0 RO RXD[7:0] 


TBR: Transmit Buffer Register (offset: 0x04) 


31:8 - - Reserved 0x0 
Transmit Buffer Data 

Transmit data. When a character is written to this register, it is 
7:0 RO TXD[7:0] stored in the transmitter holding register; if the transmitter Ox0 
register is empty, the character is moved to the transmitter 
register, starting transmission. 
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IER: Interrupt Enable Register (offset: 0x0008) 


31:3 - - Reserved Ox0 
Enable Receiver Line Status Interrupt 
2 R/W_ |ELSI 1: Enable line status (OE, PE, FE, and Bl) interrupts. 0x0 


0: Disable line status (OE, PE, FE, and Bl) interrupts. 
Enable Transmitter Buffer Line Status Interrupt 

1 R/W_ |ETBEI 1: Enable transmit buffer empty (THRE) interrupt. 0x0 
0: Disable transmit buffer empty (THRE) interrupt. 
Enable Receiver Buffer Empty Interrupt 

0 R/W_ JERBFI 1: Enable data ready (DR) or character time-out interrupt. 0x0 
0: Disable data ready (DR) or character time-out interrupt. 
IIR: Interrupt Identification Register (offset: OxOO0C) 


31:8 - - Reserved 0x0 
FIFOs Enabled 

FIFOs Enabled. These bits reflect the FIFO enable bit setting in 
the FIFO Control Register. When the FIFO enable bit is set, 
both of these bits will be set high to a value of ‘11’. When the 
FIFO enable bit is cleared, both of these bits will be set low to 
a value of ’00’. 

5:4 - - Reserved 0x0 
Interrupt Identifier 

Interrupt ID. These bits provide a snapshot of the interrupt 
type, and may be used as the offset into an interrupt vector 
table. The interrupt encoding is given below. 


7:6 RO FIFOENA [1:0] 0x0 


ID | Priority Type Source 

7 Undefined 

6 Undefined 

5 Undefined 

4 Undefined 

3 1 Receiver Line Status OE,PE,FE,Bl 

2 2 Receiver Buffer Full DR 

of ne INTIDIZ=0| 1 3 Transmit buffer THRE Oxe 

0 4 Empty DCTD,DDSR, RI, 

Modem Status DCD 


If more than one category of interrupt is asserted, only the 
highest priority ID will be given. The line and Modem status 
interrupts are cleared by reading the corresponding status 
register (LSR, MSR). The Receive Buffer Full interrupt will be 
cleared when all of the data is read from the receiver buffer. 
The Transmitter Buffer empty will be cleared when data is 
written to the TBR register. 

See also “Interrupt Priorities”. 

Interrupt Pending 

0 RO INTPEND 0: An interrupt bit is set and is not masked. 0x0 
1: No interrupts are pending. 
FCR: FIFO Control Register (offset: 0x0010) 


| | | 
po Reserved 


Receiver Trigger Level 

The data ready interrupt (DR) will be asserted when the 
receiver buffer depth is equal to the number of characters 
programmed in the trigger register. The trigger level encoding 


0x0 


7:6 RXTRIG [1:0] 
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is as follows: 
RXTRIG | Trigger Level 
0 1 
1 4 
2 8 
3 14 


Note: This register is not used if the receive FIFO is disabled. 


Transmitter Trigger Level 

The THRE interrupt will be asserted if the transmitter buffer 
depth is less than or equal to the number of characters 
programmed in the trigger register. The trigger level encoding 
is as follows: 


R/W 


SETBRK 


only 

Set Break Condition 

0: Normal functionality. 

1: Force TXD pin to '0'. Transmitter otherwise operates 
normally. 


5:4 R/W TXTRIG[1:0] TXTRIG | Trigger Level 0x0 
0 1 
1 4 
2 8 
3 12 
Enable DMA transfers 
3 R/W DMAMODE This bit is writeable and readable, but has no other hardware |0x0 
function. 
Transmitter Reset 
2 W TXRST Writing a '1' to this bit will clear the transmit FIFO and reset 0x0 
the transmitter status. The shift register is not cleared. 
Receive Reset 
1 W RXRST Writing a '1' to this bit will clear the receive FIFO and reset the |Ox0 
receiver status. The shift register is not cleared. 
0: The Transmit and Receive FIFOs have the effective depth of 
one character. 
0 R/W FIFOENA 1: The Transmit and Receive FIFOs are enabled. 0x0 
Note: The FIFO status and data are automatically cleared when 
this bit is changed. 
LCR: Line Control Register (offset: 0x0014) 
31:8 - - Reserved 0x0 
Divisor Latch Access Bit 
7 R/W DLAB This bit has no functionality, and is retained for compatibility {0x0 


0x0 


R/W 


FORCEPAR 


Force Parity Bit 

0: Normal functionality. 

1: If even parity is selected, the (transmitted and checked) 
parity is forced to '0'; if odd parity is selected, the 
(transmitted and checked) parity if forced to '1'. 


0x0 


R/W 


EPS 


Even Parity Select 

0: Odd parity selected (checksum, including parity is '1'). 
1: Even parity selected (checksum, including parity is 'O'). 
Note: This bit is ignored if the PEN bit is '0'. 


0x0 


2 


R/W 


R/W 


PEN 


STB 


Parity Enable 

O: Parity is not transmitted or checked. 

1: Parity is generated (transmit), and checked (receive). 
Stop Bit Select 

0: 1 stop bit is transmitted and received. 


0x0 


0x0 
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1: 1.5 stop bits are transmitted and received if WLS is '0'; 2 
stop bits are transmitted and received if WLS is '1', '2', or '3'. 


Word Length Select 
0: Each character is 5 bits in length 


1:0: R/W WLS[1:0] 1: Each character is 6 bits in length 0x0 
2: Each character is 7 bits in length 
3: Each character is 8 bits in length 

MCR: Modem Control Register (offset: 0x0018) 

[pits [Type 

31:5 - - Reserved 0x0 

Loop-back Mode Enable 
0: Normal Operation. 

4 R/W LOOP 1: The UART is put into loop-back mode, used for self-test: The |OxO 
TXD pin is driven high; the TXD signal are connected to RXD 
internally. 

3:0 RO - Reserved 0x0 


LSR: Line Status Register (offset: 0x001C) 


31:8 - - Reserved 0x0 
The FIFO contains data which had a parity or framing error 

7 R/C ERINFIFO This bit is set when the FIFO contains data that was received |0x0 
with a parity error, framing error or break condition. 
Transmitter Empty 

6 R/C TEMT This bit is set when the transmitter shift register is empty, it | |OxO 
will clear as soon as data is written to the TBR register. 
Transmitter Holding Register Empty 

5 R/C THRE This bit is set when the transmitter holding register is empty, it]OxO 
will clear as soon as data is written to the TBR register. 
Break Interrupt 
This bit is set if a break is received, that is when the RXD signal 

4 R/C BI is at a low state for more than one character transmission 0x0 
time (from start bit to stop bit). Under this condition, a single 
‘zero’ is received. 
Framing Error 

3 R/C FE This bit is set if a valid stop bit is not detected. Ifa framing Ox0 
error occurs, the receiver will attempt to re-synchronize by 
sampling the Start Bit twice and then takes the data. 
Parity Error 

2 R/C PE This bit is set if the received parity is different from the 0x0 
expected value. 
Overrun Error 

1 R/C OE This bit is set when a receive overrun occurs. This will happen Ox0 
if a character is received before the previous character has 
been read by firmware. 
Data Ready 
This bit is set when a character is received, and has been 

0 R/C DR transferred in to the receiver buffer register. This bit will reset |OxO 
when all the characters are read from the receiver buffer 
register. 


DL: Clock Divider Divisor Latch (offset: 0x0028) 


31:16 |- - Reserved 0x0 
15:0 R/W DL[15:0] Divisor Latch Ox1 
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This register is used in the clock divider to generate the baud 
clock. The baud rate (transfer rate in bits per second) is defined 
as: 

Baud rate = system clock frequency / (CLKDIV * 16). 

Note: In standard 16550 implementation, this register is 


accessible as two 8-bit halves only. In this implementation, the DU 
register is accessible as a single 16-bit entity only. 
NOTE: DL[15:0] should be >= 4 


Src clock(MHz) |Req Baud rate |DL[15:0] |Err Rate (%) 
40000000 57000 44 -0.32% 
115200 22 -1.36% 
230400 11 -1.36% 
345600 7 3.34% 
460800 5 8.51% 


DLLO: Clock Divider Divisor Latch Low (offset: 0x002C) 


31:8 - - Reserved 0x0 
This register is the equivalent to the lower 8 bits of the DL 
register. It is provided for 16550 compatibility. 

Note: In a standard 16550 implementation, this register is 
accessible as two 8-bit halves only. For convenience, the 
divisor latch is accessible as a single 16-bit entity via the DL 
register. 


DLHI : Clock Divider Divisor Latch High (offset: 0x0030) 


7:0 |R/W _ |DLLO[7:0] Ox01 


31:8 - - Reserved 0x0 
This register is the equivalent to the upper 8 bits of the DL regis 


is provided for 16550 compatibility. 
Note: In a standard 16550 implementation, this register is Ox0 
accessible as two 8-bit halves only. For convenience, the 
divisor latch is accessible as a single 16-bit entity via the DL 
register. 


IFCTL : Interface Control (offset: 0x0034) 


7:0  |R/W _ |DLHI[7:0] 


31:1 - - Reserved 0x0 
Open Collector Mode Control. This register controls if the 
UART Lite TXD output functions in open collector mode or is 
always driven. When set to ‘0’, the output is always driven 
with the value of the transmit data signal. When set to a ‘1’, 


0 R/W IFCTL ; : 0x0 
/ the TXD output functions in open collector mode, where the 
TXD output is either driven low (when the transmit data 
output is active low) or tri-stated (when the transmit data 
output is active high. 
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3.9 Programmable I/O 


3.9.1 Features 


— Support 94 programmable I/Os 

— Parameterized numbers of independent inputs, outputs, and inputs 

— Independent polarity controls for each pin 

— Independently masked edge detect interrupt on any input transition 

— Programmable I/O pins are shared pin with DRAM, PCI, MDIO, JTAG, UART-Lite, UART, SPI, 
PCM, I2C, GE1 and GE2. 


3.9.2 Block Diagram 


' Chip 


PIO Controller 


Reset 
from Power Management 


Clock 
from Power Management 


PIO Dat qr 


to VO cells 


Edge Detect Interrupt 


to Interrupt Controller 


PalmBus 
Interface 


PalmBus Signals 
to PbimBus Controller 


Fig. 3-9-1 Program I/O Block Diagram 


3.9.3. Register Description (base: 0x1000.0600) 
GPIO23_00_INT: Programmed I/O Interrupt Status (offset: Ox0000) 


jsits___[Type_ Name __—Description itil vate 
31:24 |- - Reserved 0x0 
A PIOINT bit is set when its corresponding PIO pin changes value 
and the edge for that pin is enabled via the PIORMSK or PIOFMSK 
register. A pin must be set as an input in the PIODIR register to 
23:0 R/C PIOINT[23:0] /generate an interrupt. All bits are cleared by writing “1” to either |OxO 
this register or the PIOEDGE register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 


GPIO23_00_EDGE: Programmed I/O Edge Status (offset: 0x0004) 


31:24 |- - Reserved 0x0 
The PIOEDGE bits have different meanings depending on whether 
the interrupt for that pin is enabled via the PIORMSK or PIOFMSK 
register. If the interrupt is enabled, upon getting an interrupt 
condition (the corresponding PIOINT bit will be set), the PIOEDGE 
bit will be ‘1’ if a rising edge triggered the interrupt, or ‘0’ if a 
falling edge triggered the interrupt. If the interrupt is masked 
(disabled), the PIOEDGE bit will be set on either a rising or falling 
edge and remain set until cleared by firmware. Bits 
corresponding to pins that are not set as inputs will never be set. 
All bits are cleared by writing “1” to either this register or the 
PIOINT register. 

Note: Changes to the PIO pins can only be detected when the 
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clock is running. 


GPIO23_00_RENA: Programmed I/O Rising Edge Interrupt Enable (offset: Ox0008) 


31:24 |- - Reserved 0x0 
Rising edge mask for individual Programmed I/O pin 
The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘0’ toa 

23:0 R/W_ |PIORENA[23:0] |‘1’, i.e. a rising edge. A ‘1’ will allow the interrupt to be set; a ‘0’ |Ox0 


will not allow the interrupt so that it will not be set. 
Note: Edge detection is done after the polarity is adjusted 
according to the PIOPOL register. 


GPIO23_00_FENA: Programmed I/O Falling Edge Interrupt Enable (offset: OxO00C) 


31:24 |- - Reserved 0x0 
Falling edge mask for individual Programmed I/O pin 
The bits in this register enable the PIO interrupt to be set when 
PIOFMASK the data on the corresponding PIO pin transitions from a ‘1’ toa 
23:0 R/W [23:0] ‘0’, i.e. a falling edge. A ‘1’ will allow the interrupt to be set; a ‘0’ |Ox0 


will not allow the interrupt so that it will not be set. 
Note: Edge detection is done after the polarity is adjusted 
according to the PIOPOL register. 


GPIO23_00_DATA: Programmed I/O Data (offset: 0x0020) 


31:24 


Reserved 


0x0 


23:0 


R/W 


PIODATA[23:0] 


Data Pin for Program 1/0 

These bits are used for driving or sensing static signals on the PIO 
pins. To drive a value onto a PIO pin, the corresponding bit in the 
PIODIR register must be set. If the corresponding direction bit is 
set, the value written to the bit in the PIODATA register will be 
driven at the pin. A read of this register returns the value of the 
signals currently on the PIO pins. 

Note: The value of any bit in this register will be inverted with 
respect to the pin if the corresponding bit in the PIOPOL register 
is set, both in input and output modes. 

Note: The values read from the PIO pins are not synchronized; 
the user should be sure that the data will not be changing when 
this register is read, or should be aware that the bits which are 
not static at that time may be inaccurate. 


GPIO23_00_DIR: Programmed |/O 


Direction (offset: 0x0024) 


31:24 |- - Reserved 0x0 
Program I/O Pin Direction 
These bits are used for selecting the data direction of the PIO 

53:0 R/W PIODIR[23:0] pins. To configure any pin as an output, the corresponding bit Ox0 


should be set to ‘1’; to configure any pin as an input, the 
corresponding bit should be set to ‘0’. The value driven onto the 
PIO pins, are controlled by the PIOPOL, and PIODATA registers. 


GPIO23_00_POL: Programmed I/O Pin Polarity (offset: 0x0028) 


31:24 Reserved 0x0 
ga24 -  C*dRserved ee —(‘“‘“‘(CS™S™*™*™*™*™*C~*X 


Program I/O Pin Polarity 


0x0 


— R/W PIOPOL[23:0] These bits are used for controlling the polarity of the data driven 
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on or read from the PIO pins. To invert the polarity of the data at 


any PIO pin, the corresponding bit should be set to ‘1’; a value of 
‘0’ will not modify the pin data. 


Note: The polarity controls affect both input and output modes. 
GPIO23_00_SET: Set PIO Data Bit (offset: 0x002C) 


31:24 |- - Reserved 0x0 
These bits are used for setting bits in the PIODATA output register. 

23:0 R/C PIOSET[23:0] |Writing a ‘1’ will set the corresponding bit in the PIODATA 0x0 
register. Writing a ‘0’ will have no effect. 


GPIO23_00_RESET: Clear PIO Data bit (offset: 0x0030) 


31:24 |- - Reserved 0x0 
These bits are used for clearing bits in the PIODATA output 

23:0 R/C PIORESET[23:0] |register. Writing a ‘1’ will clear the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 


GP1O23_00_TOG: Toggle PIO Data bit (offset: 0x0034) 


31:24 |- - Reserved 0x0 
These bits are used for toggling bits in the PIODATA output 

23:0 R/C PIOTOG[23:0] jregister. Writing a ‘1’ will invert the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO39_24_INT : Program I/O Interrupt (offset: 0x0038) 
[pits__ [TypeName Description Initial vale 
31:16 - Reserved 0x0 
A PIOINT bit is set when its corresponding PIO pin changes value 
and the edge for that pin is enabled via the PLORMSK or PIOFMSK 
register. A pin must be set as an input in the PIODIR register to 
15:0 R/C PIOINT[15:0] |generate an interrupt. All bits are cleared by writing “1” to either |Ox0 
this register or the PIOEDGE register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 


GPIO39_24 EDGE : Program I/O Edge Status (offset: 0x003c) 


31:16 Reserved 0x0 
The PIOEDGE bits have different meanings depending on 
whether the interrupt for that pin is enabled via the PIORMSK 
or PIOFMSK register. If the interrupt is enabled, upon getting 
an interrupt condition (the corresponding PIOINT bit will be 
set), the PIOEDGE bit will be ‘1’ if a rising edge triggered the 
interrupt, or ‘0’ if a falling edge triggered the interrupt. If the 
15:0 R/C PIOEDGE [15:0] interrupt is masked (disabled), the PIOEDGE bit willbe set on |Ox0 
either a rising or falling edge and remain set until cleared by 
firmware. Bits corresponding to pins that are not set as inputs 
will never be set. All bits are cleared by writing “1” to either 
this register or the PIOINT register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 
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GPIO39_24 RENA : Program I/O Rising Edge Interrupt Enable (offset: 0x0040) 


Reserved 0x0 
Rising edge mask for individual Programmed I/O pin 

The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘0’ toa 
15:0 R/W PIORENA[15:0] |‘1’, i.e. a rising edge. A ‘1’ will allow the interrupt to be set; a ‘0’ |Ox0 
will not allow the interrupt so that it will not be set. 

Note: Edge detection is done after polarity is adjusted according 
to the PIOPOL register. 


GPIO39_24 FENA : Program I/O Falling Edge Interrupt Enable(offset: 0x0044) 


31:16 


Reserved 0x0 
Falling edge mask for individual Programmed I/O pin 

The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘1’ toa 
15:0 R/W PIOFENA[15:0] |‘0’, i.e. a falling edge. A ‘1’ will allow the interrupt to be set; a ‘0’ |ox9 
will not allow the interrupt so that it will not be set. 


31:16 


Note: Edge detection is done after polarity is adjusted according 
to the PIOPOL register. 


GPIO39_24 DATA : Program I/O Data (offset: 0x0048 ) 
[pits Type [Name |Description initia valve 
31:16 - Reserved 0x0 
Data Pin for Program I/O 

These bits are used for driving or sensing static signals on the 
PIO pins. To drive a value onto a PIO pin, the corresponding bit 
in the PIODIR register must be set. If the corresponding direction 
bit is set, the value written to the bit in the PIODATA register will 
be driven at the pin. A read of this register returns the value of 
the signals currently on the PIO pins. 

Note: The value of any bit in this register will be inverted with 
respect to the pin if the corresponding bit in the PIOPOL register 
is set, both in input and output modes. 

Note: The values read from the PIO pins are not synchronized; 
the user should be sure that the data will not be changing when 
this register is read, or should be aware that the bits which are 
not static at that time may be inaccurate. 


GPIO39_24 DIR : Program I/O Direction (offset: Ox004c) 
[pits TypeName Description initial vale 
31:16 - Reserved 0x0 
Program I/O Pin Direction 

These bits are used for selecting the data direction of the PIO 
pins. To configure any pin as an output, the corresponding bit 
should be set to ‘1’; to configure any pin as an input, the 
corresponding bit should be set to ‘0’. The value driven onto the 
PIO pins, are controlled by the PIOPOL, and PIODATA registers. 


GPIO39_24 POL: Program I/O Pin Polarity (offset: 0x0050) 


31:16 - Reserved 0x0 
Program I/O Pin Polarity 
15:0 R/W PIOPOL[15:0] _|These bits are used for controlling the polarity of the data driven |ox0 
on or read from the PIO pins. To invert the polarity of the data 


15:0 |R/W _ |PIODATA[15:0] 


15:0 |R/W  |PIODATA[15:0] 
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at any PIO pin, the corresponding bit should be set to ‘1’; a 
value of ‘0’ will not modify the pin data. 
Note: The polarity controls affect both input and output modes. 


GPIO39_24 SET : Set PIO Data Bit (offset: 0x0054) 
31:16 ‘|- - Reserved 0x0 
These bits are used for clearing bits in the PLODATA output 
15:0 R/C PIOSET[15:0] register. Writing a ‘1’ will clear the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO39_24 RESET : Clear PIO Data bit [39:24] (offset: 0x0058) 


31:16 |f- - Reserved 0x0 
These bits are used for setting bits in the PIODATA output 
15:0 R/C PIORESET[15:0] register. Writing a ‘1’ will set the corresponding bit in the 0x0 


PIODATA register. Writing a ‘0’ will have no effect. 
GPIO39_24 TOG : Toggle PIO Data bit (offset: 0x005c) 


31:16 |- - Reserved 0x0 
These bits are used for toggling bits in the PIODATA output 

15:0 R/C PIOTOG[15:0] |register. Writing a ‘1’ will invert the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO71_40_INT : Program I/O Interrupt Status (offset: 0x0060) 


A PIOINT bit is set when its corresponding PIO pin changes value 
and the edge for that pin is enabled via the PLORMSK or PIOFMSK 
register. A pin must be set as an input in the PIODIR register to 
31:0 R/C PIOINT[31:0] |generate an interrupt. All bits are cleared by writing “1” to either |Ox0 
this register or the PIOEDGE register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 


GPIO71_40_ EDGE : Program I/O Edge Status (offset: 0x0064) 


The PIOEDGE bits have different meanings depending on 
whether the interrupt for that pin is enabled via the PIORMSK or 
PIOFMSK register. If the interrupt is enabled, upon getting an 
interrupt condition (the corresponding PIOINT bit will be set), 
the PIOEDGE bit will be ‘1’ if a rising edge triggered the 
interrupt, or ‘O’ if a falling edge triggered the interrupt. If the 
31:0 R/C PIOEDGE[31:0] |interrupt is masked (disabled), the PIOEDGE bit will be set on 0x0 
either a rising or falling edge and remain set until cleared by 
firmware. Bits corresponding to pins that are not set as inputs 
will never be set. All bits are cleared by writing “1” to either this 
register or the PIOINT register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 


GPIO71_40_RENA : Program I/O Rising Edge Interrupt Enable (offset: 0x0068) 


Rising edge mask for individual Programmed I/O pin 
The bits in this register enable the PIO interrupt to be set when 
31:0 R/W PIORENA[31:0] |the data on the corresponding PIO pin transitions from a ‘0’ to a |Ox0 
‘1’, Le. a rising edge. A ‘1’ will allow the interrupt to be set; a ‘0’ 
will not allow the interrupt so that it will not be set. 
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Note: Edge detection is done after polarity is adjusted according 
to the PIOPOL register. 


GPIO71_40_FENA : Program I/O Falling Edge Interrupt Enable (offset: OxO06C) 


Falling edge mask for individual Programmed I/O pin 

The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘1’ toa 
31:0 R/W PIORENA[31:0] |0’, i.e. a falling edge. A ‘1’ will allow the interrupt to be set; a ‘0’ [ox 
will not allow the interrupt so that it will not be set. 


Note: Edge detection is done after polarity is adjusted according 
to the PIOPOL register. 


GPIO71_40_DATA : Program I/O Data (offset: 0x0070 ) 


Data Pin for Program I/O 

These bits are used for driving or sensing static signals on the 
PIO pins. To drive a value onto a PIO pin, the corresponding bit 
in the PIODIR register must be set. If the corresponding direction 
bit is set, the value written to the bit in the PIODATA register will 
be driven at the pin. A read of this register returns the value of 
the signals currently on the PIO pins. 

Note: The value of any bit in this register will be inverted with 
respect to the pin if the corresponding bit in the PIOPOL register 
is set, both in input and output modes. 

Note: The values read from the PIO pins are not synchronized; 
the user should be sure that the data will not be changing when 
this register is read, or should be aware that the bits which are 
not static at that time may be inaccurate. 


GPIO71_40_DIR : Program I/O Direction (offset: 0x0074) 


31:0 |R/W _ |PIODATA[31:0] 


Program I/O Pin Direction 

These bits are used for selecting the data direction of the PIO 
pins. To configure any pin as an output, the corresponding bit 
should be set to ‘1’; to configure any pin as an input, the 
corresponding bit should be set to ‘0’. The value driven onto the 
PIO pins, are controlled by the PIOPOL, and PIODATA registers. 


GPIO71_40 POL : Program I/O Pin Polarity(offset: 0x0078) 


31:0 |R/W__ |PIODIR [31:0] 


Program I/O Pin Polarity 

These bits are used for controlling the polarity of the data driven 
on or read from the PIO pins. To invert the polarity of the data 
oun BN PIOPO O) at any PIO pin, the corresponding bit should be set to ‘1’; a value x 
will not modify the pin data. 


Note: The polarity controls affect both input and output modes. 
GPIO71_40_SET : Set PIO Data Bit (offset: 0x007C) 


These bits are used for clearing bits in the PIODATA output 
31:0 R/C PIOSET [31:0] register. Writing a ‘1’ will clear the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO71_40_RESET : Clear PIO Data bit (offset: Ox0080) 


31:0 R/C PIORESET [31:0] |These bits are used for setting bits in the PIODATA output 0x0 
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register. Writing a ‘1’ will set the corresponding bit in the 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO71_40_ TOG 


: Toggle PIO Data bit (offset: 0x0084) 


These bits are used for toggling bits in the PLODATA output 


this register or the PIOEDGE register. 
Note: Changes to the PIO pins can only be detected when the 


clock is running. 


31:0 R/C PIOTOG [31:0] register. Writing a ‘1’ will invert the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 

GPIO95_72_INT : Program I/O Interrupt (offset: 0x0088) 

31:24 |- - Reserved 0x0 
A PIOINT bit is set when its corresponding PIO pin changes value 
and the edge for that pin is enabled via the PLORMSK or PIOFMSK 
register. A pin must be set as an input in the PIODIR register to 

23:0 R/C PIOINT[23:0] |generate an interrupt. All bits are cleared by writing “1” to either |OxO 


GPIO95_72_EDGE 


31:24 |- 


: Program I/O Edge Status (offset: 0x008c) 


- Reserved 

The PIOEDGE bits have different meanings depending on 
whether the interrupt for that pin is enabled via the PIORMSK 
or PIOFMSK register. If the interrupt is enabled, upon getting 
an interrupt condition (the corresponding PIOINT bit will be 
set), the PIOEDGE bit will be ‘1’ if a rising edge triggered the 
interrupt, or ‘0’ if a falling edge triggered the interrupt. If the 
PIOEDGE [23:0] [interrupt is masked (disabled), the PIOEDGE bit will be set on 
either a rising or falling edge and remain set until cleared by 
firmware. Bits corresponding to pins that are not set as inputs 
will never be set. All bits are cleared by writing “1” to either 
this register or the PIOINT register. 

Note: Changes to the PIO pins can only be detected when the 
clock is running. 


0x0 


0x0 


GPIO95_72_RENA : Program I/O Rising Edge Interrupt Enable (offset: 0x0090) 


31:24  |- 


- Reserved 


0x0 


Rising edge mask for individual Programmed I/O pin 

The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘0’ toa 
PIORENA[23:0] |‘1’, i.e. a rising edge. A ‘1’ will allow the interrupt to be set; a ‘0’ 
will not allow the interrupt so that it will not be set. 

Note: Edge detection is done after polarity is adjusted according 
to the PIOPOL register. 


GPIO95_72_FENA 


: Program I/O Falling Edge Interrupt Enable(offset: 0x0094) 


31:24 |- - Reserved 0x0 
Falling edge mask for individual Programmed I/O pin 
The bits in this register enable the PIO interrupt to be set when 
the data on the corresponding PIO pin transitions from a ‘1’ toa 
23:0 R/W PIOFENA[23:0] ‘0’, i.e. a falling edge. A ‘1’ will allow the interrupt to be set; a ‘0’ Ox0 
will not allow the interrupt so that it will not be set. 
Note: Edge detection is done after polarity is adjusted according 
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to the PIOPOL register. 


GPIO95_72_DATA : Program I/O Data (offset: 0x0098 ) 


31:24 Reserved Ox0 


Data Pin for Program I/O 

These bits are used for driving or sensing static signals on the 
PIO pins. To drive a value onto a PIO pin, the corresponding bit 
in the PIODIR register must be set. If the corresponding direction 
bit is set, the value written to the bit in the PIODATA register will 
be driven at the pin. A read of this register returns the value of 
the signals currently on the PIO pins. 

Note: The value of any bit in this register will be inverted with 
respect to the pin if the corresponding bit in the PIOPOL register 
is set, both in input and output modes. 

Note: The values read from the PIO pins are not synchronized; 
the user should be sure that the data will not be changing when 
this register is read, or should be aware that the bits which are 
not static at that time may be inaccurate. 


23:0 R/W PIODATA[23:0] 0x0 


GPIO95_72_DIR : Program I/O Direction (offset: Ox009c) 


31:24 |- - Reserved Ox0O 


Program I/O Pin Direction 

These bits are used for selecting the data direction of the PIO 
pins. To configure any pin as an output, the corresponding bit 
should be set to ‘1’; to configure any pin as an input, the 
corresponding bit should be set to ‘0’. The value driven onto the 
PIO pins, are controlled by the PIOPOL, and PIODATA registers. 


23:0 R/W PIODATA[23:0] 0x0 


GPIO95_72_POL : Program I/O Pin Polarity (offset: Ox00a0) 


31:24 |- - Reserved Ox0O 


Program I/O Pin Polarity 


These bits are used for controlling the polarity of the data driven 
oe " epee on or read from the PIO pins. To invert the polarity of the data a 
: Ri? pigPene a] at any PIO pin, the corresponding bit should be set to ‘1’; a 


value of ‘0’ will not modify the pin data. 


Note: The polarity controls affect both input and output modes. 


GPIO95_72_SET : Set PIO Data Bit (offset: 0x00a4) 


31:24 - Reserved 0x0 


These bits are used for clearing bits in the PIODATA output 
23:0 R/C PIOSET[23:0] register. Writing a ‘1’ will clear the corresponding bit in the Ox0 
PIODATA register. Writing a ‘0’ will have no effect. 


GPIO95_72_RESET : Clear PIO Data bit [39:24] (offset: Ox00a8) 


31:24 |- - Reserved 0x0 
These bits are used for setting bits in the PIODATA output 
23:0 R/C PIORESET[23:0] |register. Writing a ‘1’ will set the corresponding bit in the 0x0 


PIODATA register. Writing a ‘0’ will have no effect. 


GPIO95_72_TOG : Toggle PIO Data bit (offset: Ox00ac) 


31:24 Reserved 0x0 
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These bits are used for toggling bits in the PIODATA output 
23:0 R/C PIOTOG[23:0] |register. Writing a ‘1’ will invert the corresponding bit in the 0x0 
PIODATA register. Writing a ‘0’ will have no effect. 
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3.10 12C Controller 


3.10.1 Features 


— Two 12C Host Controllers 

— Programmable I2C bus clock rate 

— Supports the Synchronous Inter Integrated Circuits (I2C) serial protocol 

— Bi-directional data transfer 

— Programmable address width up to 8 bits 

— Sequential byte read or write capability 

— Device address and data address can be transmitted for device, page and address selection 
— Supports Standard mode and Fast mode 


3.10.2 Block Diagram 
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Fig. 3-10-112C Controller Block Diagram 


3.10.3 Register Description (base: 0x1000.0900) 
CONFIG: I2C Configuration Register (offset: 0Ox0000) 


[pits [Type [Name Description initia vale 
31:8 - - Reserved 0x0 

Address Length 

The value written to this register plus one will indicate the 
7:5 R/W |ADDRLEN [2:0] |number of address bits to be transferred from the |2C ADDR = |Ox0 
register. Program ‘0’ for a 1-bit address, ‘1’ for a 2-bit address, 
etc.) 

Device Address Length 

The value written to this register plus one indicates the 
number of device address bits to be transferred from the 
DEVADDR register. This field should be programmed to ‘6’ for 
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compliance with I2C bus protocol. 


R/W 


ADDRDIS 


0: Normal transfers will occur with the address being 
Transmitted, followed by read or write data. 

1: The controller will read or write serial data without 
transferring the address. 


0x0 


R/W 


DEVADDIS 


0: The device address will be transmitted before the data 
address. 

1: The controller will not transfer the device address. 

Note: if this bit is set, the ADDRDIS bit is ignored, and an 

address is always transmitted. 

Note: most I2C slave devices require a device address to be 

transmitted; this bit should typically be set to ‘0’. 


0x0 


31:16 


CLKDIV: 12C Clock Divisor Register (offset: Ox0004) 


Reserved 


0x0 


15:0 


R/W 


CLKDIV[15:0] 


Clock Divisor 

The value written to this register is used to generate the I2C 
bus SCLK signal by applying the following equation: 

SCLK frequency = 40MHz / ( 2 x CLKDIV ) 

Note: Only values of 8 and above are valid. 

Note: Due to synchronization between the I2C internal clock 
and the system clock, the exact equation is actually 

SCLK frequency = pb_clk frequency / ((2 x CLKDIV) + 5). 

For most systems, CLKDIV is usually programmed to very 
larger numbers since the system clock frequency should be 
orders of magnitude faster than the I2C bus clock. These 
results in the synchronization errors being insignificant and 
the exact equation approximating the simpler one given 
above. 


Ox0O 


31:7 


DEVADDR 


: 12C Device Address Register (offset: Ox0008) 


Reserved 


6:0 


R/W 


DEVADDR{[6:0] 


12C Device Address 
This value is transmitted as the device address, if DEVADDIS 
bit in the CONFIG register is not set to ‘1’. 


ADDR: I2C Address Register (offset: 


0x000c) 


external I2C slave devices when the ADDRDIS bit is ‘0’. 


31:8 - - Reserved 0x0 
12C Address 
7:0 R/W _ |ADDR[7:0] These bits store the 8-bits of address to be sent to the 0x0 


DATAOUT: I2C Data Out Register (offset: 0Ox0010) 


31:8 - - Reserved 0x0 
12C Data Out 

7:0 R/W DATAOUT [7:0] |These bits store the 8-bits of data to be written to the external |Ox0 
I2C slave devices during a write transfer. 


31:8 


Fo Reserved 0x0 


DATAIN: I2C Data In Register (offset: 0x0014) 
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12C Data In 

These bits store the 8-bits of data received from the external 
7:0 RO DATAIN[7:0] 12C slave devices during a read transaction. The DATARDY bit |Ox0 
in the STATUS register is set to ‘1’ when data is valid in this 
register. 

STATUS: I2C Status Register (offset: 0x0018) 


31:5 |- - Reserved 0x0 

Start Overflow Error 

This bit is set when the STARTXFR register is written and a 
transfer is in progress. When this occurs, the write to the 
STARTXEFR register is ignored. This bit is automatically cleared 
if firmware writes to the STARTXEFR register when the BUSY bit 
cleared. 

12C Acknowledge Error Detect 

This bit is set when the Host controller did not receive a proper 
acknowledge from the I2C slave device after the transmission 
of a device address, address, or data out. This bit is 
automatically cleared when firmware writes to the STARTXFR 
register. 

12C Data Ready for Read 

This bit indicates that the receive buffer contains valid data. It 
is set when data is received from an I2C slave device and is 

2 ii ORTABDY transferred from the interface shift register to the DATAIN oe 
register. This bit is automatically cleared when firmware reads 
the DATAIN register. 

12C Serial Data Out Register Empty 

This bit indicates that the transmit data buffer is empty. It is 
cleared when the DATAOUT register is written to by software, 
and set to ‘1’ when transmit data is transferred from the 
DATAOUT register to the interface shift register. Firmware 
may write to the DATAOUT register when this bit is ‘1’. 

12C State Machine Busy 

This bit is ‘1’ when the I2C interface is active, and ‘0’ when it is 
0 RO BUSY idle. Firmware may initiate an 12C transfer when this bit is ‘0’, |Ox01 
and should not modify any I2C host controller registers while it 
is ‘1’. 

STARTXFR: I2C Transfer Start Register (offset: Ox001C) 

[pits [Type Name Description initial value 
31:2 ‘|- - Reserved 0x0 

Initiate transfer without transferring data 

When this register is written with this bit set, an address-only 
transaction is initiated. lf DEVADDIS is ‘0’, the device address, 
direction, address and stop condition are transmitted to the I2C 
slave device. If DEVADDIS is ‘1’, the address and stop condition 
are transmitted to the I2C slave device. This bit should be 
written with a ‘0’ for normal I2C bus accesses. 

Note: ADDRDIS is ignored if this bit is set for a transaction. 
Read/Write Direction 

When this register is written with this bit set, a read transaction 
is initiated; when written with this bit reset, a write transaction 
0 R/W RWDIR is initiated. 0x0 
Note: this bit is shifted out to the I2C slave device after the 
device address; if DEVADDIS is ‘1’, this bit is not shifted out to 
the device. 
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BYTECNT: I2C Byte Counter Register (offset: 0x0020) 


31:6 - - Reserved 0x0 
Byte Count used for sequential reads/writes 

The value written to this register plus one indicates the 
number of data bytes to be written to or read from the 


5:0 R/W BYTCNT[5:0 0x0 
/ Bl external I2C slave device. If its value is non-zero, multiple 
sequential read or write cycles will be issued with a single 
address (and/or device address). 
DSRT3883_V1.0_071210 -83- 


Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 


3.11 PCM Controller 


3.11.1 Features 


— PCM module provides PBUS interface for register configuration and data transfer 

— Two clock sources are reserved for PCM circuit. (From internal clock generator, int_pcm_clk, and from 
external clock source, ext_pcm_clk) 

— PCM module can drive a clock out to external codec (out_clk_freq = int_pcm_clk/n, n = configurable 
by register, 1<=n<=64). 

—  2channels PCM are available. 4~128 slots are configurable. 

— Each channel supports a-law(8-bits)/u-law(8-bits)/raw-PCM(16-bits) transfer. 

— Hardware converter of a-law?raw-16 and u-law ? raw-16 are implemented in design. 

— Support long(8 cycle)/short(1 cycles)/configurable(interval & start point are configurable) FSYNC. 

—  Allsignals are driven by rising edge and latched by falling edge. 

— Last bit of DTX will be tri-stated on falling edge. 

— Begin of slot is configurable by 10 bits registers each channel. 

— 32 bytes FIFO are available for each channel 

— PCM interface can emulate 12S interface (16-bits data-width only). 

— MSB/LSB order is configurable. 

— support both of a-law/u-law(8-bits) =} linear PCM(16-bits) and linear PCM(16bits) = a-law/u-law(8- 
bits 


3.11.2 Block Diagram 


PBUS 
PCM module 


iad 
Riro.8FS«|sS «| FIFO -REIFO 
LM Ree a 


PCM IF/I2S IF 


Fig. 3-11-1 PCM Controller Block Diagram 


Two clocks domains are partitioned in this design. PCM converter (ulaw?raw-16bit and alaw?raw-16bit) are 
implemented in PCM mxDm«x. The threshold of FIFO is configurable. As the threshold reaches, PCM will (a) 

trigger the DMA interface to notify external DMA engine to transfer data. (b) trigger the interrupts to host. 

The interrupt sources include: 

- threshold is reached 

= FIFO under run or overrun. 
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- fault is detected at DMA interface. 
The A-law and u-law converter is implemented base on ITU-G.711 A-law and u-law table. In this design, 
support both of a-law/u-law(8-bits) = linear PCM(16-bits) and linear PCM(16bits) =} a-law/u-law(8-bits) 


The data-flow from codec to PCM-controller (RX-flow) is shown as below: 

—  PCM-controller latches the data from DRX at indicated time slot and then writes it to FIFO. If FIFO full, 
the data will be lost. 

— As the RX-FIFO reach the threshold, two actions may be taken 

— As DMA_ENA=1, DMA_REQvwill be asserted to request a burst transfer. And it will re-check the FIFO 
threshold after DMA_END is asserted by GDMA. (GDMA should be configured before channel is enabled.) 

— Assert the Interrupt source to notify HOST. HOST can check RFIFO_AVAIL information then get back the 
data from FIFO. 


The data-flow from PCM-controller to codec (TX-flow) is shown as below: 

— After GDMA is configured, software should configure and enable the PCM channel. 

— The empty FIFO should 

— As DMA_ENA=1, DMA_REQ.will be triggered to request a burst transfer. And it will re-check the FIFO 
threshold after DMA_END is asserted by GDMA (a burst is completed.). 

— Assert the Interrupt source to notify HOST. HOST will write down the data to TX-FIFO. After that, HOST 
will recheck TFIFO_EMPTY information then write more data if available. 


NOTICE: As DMA_ENA=1, the burst size of GDMA should less than the threshold value. 


3.11.3 Register Description (base: 0x1000.2000) 
GLB_CFG: GLB_CFG Register (offset: 0x0000) 


[pits [Type [Name [Description initial value | 

31 RW PCM_EN PCM enable, 0x0 

1: enable 

0: disable, all FSM and control register of PCM_mxDmx will be 
clear to default value. 

30 RW DMA_EN DMA enable 0x0 

1: enable DMA interface, transfer data with DMA 

0: disable DMA interface, transfer data with software. 

29:23 |- - Reserved Ox0 

22:20 |RW RFF_THRES RXFIFO threshold, As threshold reach, host/dma will be notified |Ox4 

to fill FIFO. (unit = word) 

It should be >2 and <6 

As data in FIFO under the threshold, interrupt & DMA will be 


triggered. 
19 - - Reserved 0x0 
18:16 |RW TFF_THRES TXFIFO threshold, As threshold reach, host/dma will be notified |Ox4 


to fill FIFO. (unit = word) 
It should be >2 and <6. 
As data in FIFO over the threshold, interrupt & DMA will be 


triggered. 
15:10 |- - Reserved 0x0 
9 RW CH1-TX_EN Channel-1 TX enable 0x0 
8 RW CHO-TX_EN Channel-0 TX enable 0x0 
7:2 - - Reserved 0x0 
1 RW CH1-RX_EN Channel-1 RX enable 0x0 
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RW 


CHO-RX_EN 


Channel-0 RX enable 
1: enable 
O:disable 


Ox0 


PCM_CFG: PCM 


31 RW 


_CFG Register (offset: 0x0004) 


Reserved for future. 


OxO 


30 RW 


CLKOUT_EN 


Enable the PCM_CLK_OUT 

1: PCM clock is provide from internal divider. 

0: PCM clock is provide from external Codec/OSC 

(NOTE: Normally, the register should be asserted to ‘1’. And it 
should be asserted after divider cfg & divider clock enable) 


0x0 


29:28 


Reserved 


27 RW 


EXT_FSYNC 


FSYNC is provided by external. 
1: FSYNC is provided by external 
0: FSYNC is generated by internal circuit. 


0x0 


26 RW 


LONG_FSYNC 


FSYNC mode: 
1: long FSYNC 
0: short FSYNC 


OxO 


25 RW 


FSYNC_POL 


Polarity of FSYNC 
1: FSYNC is high active 
0: FSYNC is low active 


Ox1 


24 RW 


23:3 |- 


2:0 RW 


DTX_TRI 


SLOT_MODE 


Tristate the DTX as fall edge as last bit. 

1: Tristate the DTX 

0: non- Tristate the DTX 

Reserved 

How many slot each PCM frame 

0: 4 slots, PCM clock out/in should be 256KHz. 

1: 8 slots, PCM clock out/in should be 512KHz. 

2:16 slots, PCM clock out/in should be 1.024MHz. 

3:32 slots, PCM clock out/in should be 2.048MHz. 

4:64 slots, PCM clock out/in should be 4.096MHz. 

5:128 slots, PCM clock out/in should be 8.192MHz. 

other: reserved. 

Note: When using the external clock, the frequency clock should 
be equal to PCM_clock out. Otherwise, the PCM_CLKin should 


be 8.192 MHz. 


Ox1 


0x0 


0x0 


INT_STATUS: INT_STATUS Register (offset: 0x0008) 


[pits [Type [Name [Description inital value | 


31:16 |RO - Reserved 0x0 
15 RW CH1T_DMA_ Found any fault of the CH1-TX’s DMA signals. (Write ‘1’ to clear) |OxO 
FAULT 
14 RW CH1T_OVRUN _ |The FIFO of CH1-TX overrun(Write ‘1’ to clear) 
13 RW CH1T_UNRUN _ |The FIFO of CH1-TX underrun(Write ‘1’ to clear) 0x0 
12 RW CH1T_THRES The FIFO of CH1-TX lower than the defined threshold. (Write ‘1’ |Ox0 
to clear) 
11 RW CH1R_DMA_ Found any fault of the CH1-RX’s DMA signals. (Write ‘1’ to clear) |OxO 
FAULT 
10 RW CH1R_OVRUN _ |The FIFO of CH1-RX overrun(Write ‘1’ to clear) 
9 RW CH1R_UNRUN _ |The FIFO of CH1-RX underrun(Write ‘1’ to clear) 0x0 
8 RW CH1R_THRES The FIFO of CH1-RX lower than the defined threshold. (Write ‘1’ |Ox0O 
to clear) 
7 RW CHOT_DMA_ Found any fault of the CHO-TX’s DMA signals. (Write ‘1’ to clear) |OxO 
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6 RW CHOT_OVRUN _ |The FIFO of CHO-TX overrun(Write ‘1’ to clear) 
5 RW CHOT_UNRUN _ |The FIFO of CHO-TX underrun(Write ‘1’ to clear) 0x0 
4 RW CHOT_THRES The FIFO of CHO-TX lower than the defined threshold. (Write ‘1’ |Ox0 

to clear) 
3 RW CHOR_DMA_FA |Found any fault of the CHO-RX’s DMA signals. (Write ‘1’ to clear) |OxO 

ULT 

2 RW CHOR_OVRUN _ |The FIFO of CHO-RX overrun(Write ‘1’ to clear) 
1 RW CHOR_UNRUN _ |The FIFO of CHO-RX underrun(Write ‘1’ to clear) 0x0 
(0) RW CHOR_THRES The FIFO of CHO-RX lower than the defined threshold. (Write ‘1’ |Ox0 

to clear) 
INT_EN: INT_EN Register (offset: Ox000c) 
31:16 |RO - Reserved 0x0 
15 RW INT15_EN Enable INT_STATUS[15] Ox0 
14 RW INT14_EN Enable INT_STATUS[14] Ox0 
13 RW INT13_EN Enable INT_STATUS[13] 0x0 
12 RW INT12_EN Enable INT_STATUS[12] Ox0 
11 RW INT11_EN Enable INT_STATUS[11] Ox0 
10 RW INT10_EN Enable INT_STATUS[10] Ox0 
9 RW INT9_EN Enable INT_STATUS[9] Ox0 
8 RW INT8_EN Enable INT_STATUS[8] Ox0 
7 RW INT7_EN Enable INT_STATUS[7] Ox0 
6 RW INT6_EN Enable INT_STATUS[6] Ox0 
5 RW INT5_EN Enable INT_STATUS[5] Ox0 
4 RW INT4_EN Enable INT_STATUS[4] 0x0 
3 RW INT3_EN Enable INT_STATUS[3] Ox0 
2 RW INT2_EN Enable INT_STATUS[2] Ox0 
1 RW INT1_EN Enable INT_STATUS[1] Ox0 
fe) RW INTO_EN Enable INT_STATUS[O] Ox0 
FF_STATUS: FF_STATUS Register (offset: 0x0010) 

| 
31:16 - Reserved 0x0 
15:12 |RO CH1RFF_AVCNT |CH1, Available FIFO space can be read (unit=word) 0x0 
11:8 |RO CH1TFF_EPCNT |CH1, Available FIFO space can be written (unit=word) 0x8 
7:4 RO CHORFF_AVCNT |CHO, Available FIFO space can be read (unit=word) 0x0 
3:0 RO CHOTFF_EPCNT |CHO, Available FIFO space can be written (unit=word) Ox8 
CHO_CFG: CHO_CFG Register (offset: 0x0020) 
[pits Type [Name [Description Initia value 
31 RW LBK_EN Loopback enable 0x0 

1: loopback 

(Asyn-TXFIFO=} DTX=} DRX=>Asyn-RXFIFO) 

0: normal mode 
30 RW EXT_LBK_EN External loopback enable 0x0 

1: external loopback enable 

(Ext-Codec=} DRX=> DTX= Ext-Codec) 

0: normal mode 
29:27 |RW CMP_MODE Compress type select Ox0 

000: disable HW converter, linear raw-data (16-bits) 

010: disable HW converter, linear raw-data(8-bits), A-law or U- 

law (8-bits) 

011: reserved 

100: enable HW converter, raw-data(16-bits) = U-law mode (8- 
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bits) (PCM bus be compress format) 

101: enable HW converter, U-law mode (8-bits) = raw-data(16- 
bits) (PCM bus be raw-16bits format) 

110: enable HW converter, raw-data(16-bits) = A-law mode (8- 
bits) (PCM bus be compress format) 

111: enable HW converter, A-law mode (8-bits) =} raw-data(16- 
bits) (PCM bus be raw-16bits format) 


26:10 - Reserved 0x0 


9:0 RW TS_START Timeslot Starting location Ox1 


CH1_CFG: CH1_CFG Register (offset: 0x0024) 


31 RW LBK_EN Loopback enable 0x0 
1: loopback 

(Asyn-TXFIFO=} DTX => DRX=> Asyn-RXFIFO) 
0: normal mode 


30 RW EXT_LBK_EN External loopback enable 0x0 
1: external loopback enable 

(Ext-Codec=} DRX=> DTX=> Ext-Codec) 
0: normal mode 


29:27 |RW CMP_MODE Compress type select Ox0 

000: disable HW converter, linear raw-data (16-bits) 

010: disable HW converter, linear raw-data(8-bits), A-law or U- 

law (8-bits) 

011: reserved 

100: enable HW converter, raw-data(16-bits) = U-law mode (8- 
bits) (PCM bus be compress format) 

101: enable HW converter, U-law mode (8-bits) = raw-data(16- 
bits) (PCM bus be raw-16bits format) 

110: enable HW converter, raw-data(16-bits) = A-law mode (8- 
bits) (PCM bus be compress format) 

111: enable HW converter, A-law mode (8-bits) = raw-data(16- 
bits) (PCM bus be raw-16bits format) 


26:10 - Reserved 


9:0 RW TS_START Timeslot Starting location Ox1 


FSYNC_CFG:: FSYNC configuration Register (offset:0x0030) 


31 RW Cfg_fsync_en Enable configurable FSYNC 0x0 


30 RW Pos_ sample Controller sample data with 0x0 
1: positive edge of PCM clock 
0: negative edge of PCM clock 


Notice: This configuration should be “O” if DTX_TRI=1 


29:22 |- - Reserved 0x0 
21:12 |RW Fsync_start Start point of configurable FSYNC 0x0 
11:10 |- - Reserved 0x0 
9:0 RW Fsync_intv Interval of configurable FSYNC 0x0 


CH_CFG2:: Extended channel configuration Register (offset:0x0034) 


31:20 |- - - - 

19 RW CH1_RXFF_CLR |CH1 RXFIFO clear, set 1 for clear, 0 for normal operation. 0x0 

18 RW CH1_TXFF_CLR |CH1 TXFIFO clear, set 1 for clear, 0 for normal operation. 0x0 

17 RW - Reserved 0x0 
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16 RW CH1_LSB Enable CH1 transmit in LSB order 0x0 
15:4 |- - Reserved 0x0 
3 RW CHO_RXFF_CLR |CHO RXFIFO clear, set 1 for clear, 0 for normal operation. 0x0 
2 RW CHO_TXFF_CLR_ |CHO TXFIFO clear, set 1 for clear, 0 for normal operation. 0x0 
1 RW - Reserved 0x0 
0 RW CHO_LSB Enable CHO transmit in LSB order 0x0 
RSV_REG16: RSV_REG16 Register (offset: 0x0038) 
31:16 |- - Reserved 0x0 
15:0 |RW SPARE_REG Spare Register for future 0x0 
DIVCOMP_Cfg: Integer part of Divider Register (offset: 0x0050) 
31 RW CLK_EN Enable the clock divider. 0x0 
30:3 |- - Reserved 0x0 
7:0 RW DIVCOMP fraction part of divider. 0x0 


DIVINT_Cfg: Integer part of Divider Register (offset: 0x0054) 


31:10 |- - Reserved 0x0 
9:0 RW DIVINT Integer part of divider. 0x0 
Formula: 


FreqOut = 1/(Freqin*2*(DIVINT+DIVCOMP /(2%10))) 


Freqin is always fixed to 4OMHz. 
CHO_FIFO: CHO_FIFO Register (offset: 0x0080) 


31:0 |RW CHO_FIFO FIFO access point 0x0 


CH1_FIFO:: CH1_FIFO Register (offset:0x84) 


31:0 |RW CH1_FIFO FIFO access point 


PCM initialization flow: 

Step #1: Set PCM_CFG 

Step #2: Set CHO/1_CFG 

Step #3: Write PCM data to FIFO CHO/1_FIFO 

Step #4: Set GLB_CFG to enable the PCM and channel. 

Step #5: Set divider clock 

Step #6: enable clock 

Step #7: Monitor FF_STATUS to receive/transmit the other PCM data. 


Example of PCM configuration 


Casel: 

Cfg_fsync Register: Cfg_fsync_en = 0 (PS: fsync is always driven at slot_cnt=1) 

CHO_CFG Register: ts_start=1 

CH1_CFG Register: ts_start=9 

PCM_CFG Register: LONG_FSYNC=1’b0, FSYNC_POL=1’b1, DRX_TRI=1’b0, SLOT_MODE=3’b0 
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Case2: 

Cfg_fsync Register: Cfg_fsync_en = 1, start_loc=0, interval=16 

CHO_CFG Register: ts_start=1 

CH1_CFG Register: ts_start=17 

PCM_CFG Register: LONG_FSYNC=1’b0, FSYNC_POL=1’b1, DRX_TRI=1’b0, SLOT_MODE=3’b0, RAW16- 
bits 


Case3: 

Cfg_fsync Register: Cfg_fsync_en = 1, start_loc=0x1A, interval=2 

CHO_CFG Register: ts_start=1 (disable) 

CH1_CFG Register: ts_start=0x1A 

PCM_CFG Register: LONG_FSYNC=1’b0, FSYNC_POL=1’b0 (LOW active), DRX_TRI=1’b0, 
SLOT_MODE=3’b0, RAW16-bits 


fsync_in ii) 
fsync_out o 
fsync_oe_n 0 
dtx 0 
dtx_oe_n 0 
dex [SS a ee 
1 
slot_ent [9:0] ib *[iatib|icfialte|ieyo [272 Ye TS YS eye 3 fa yb Ye faye lf fio TI[L2Ysi4 [IS ie (17 Teo talib ficlidliejiryo 
csr_ext_fsync_en 
esr_ch0_ts_start[9:0] 1 A i Tz 
esr_chi_ts_start[9:0] la : la 
esr_cfg_fsync_en 1 1 
esr_fsyne_start_loc([9:0) la 1 ja 
esr_fsync_intv[9:0) 2 U 2 
i] 1 
Hi 
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3.12 Generic DMA Controller 


3.12.1 Features 


— Support 16 DMA channels 

— Support 16 DMA requests 

— Programmable hardware channel priority 

— Programmable DMA Burst Size (1,2,4,8,16 burst transfer) 
— Support 32 bit wide transaction 

—  Big-endian and Little-endian support 


— Support memory to memory, memory to peripheral, peripheral to memory, peripheral to peripheral 
transfers. 


— Interrupts for each channel. They also can be masked, independently. 


— Each channel transaction can be masked temporarily by the software, and released by the hardware 
automatically 


3.12.2 Block Diagram 


Rbus Interface Rbus Rbus 
(Master) Master Master Rbus Interface 
: (Master) 
DMA Engine 
DMA 
Interface ~* 


ChO 
Interrupt Interrupt 


Interface Controller Pbus Interface 
(Slave) 


Fig.3-12-1 Generic DMA controller block diagram 


3.12.3 Peripheral Channel Connection 


1 NAND Flash Controller 

2 12S Controller (TXDMA) 

3 12S Controller (RXDMA) 

4 PCM Controller (RDMA, channel-0) 
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PCM Controller (RDMA, channel-1) 
PCM Controller (TDMA, channel-0) 
PCM Controller (TDMA, channel-1) 
Codec Interface-0 
Codec Interface-1 


WOlOINI DAD] wu 


3.12.4 Register Description (Base: 0x1000.2800) 


GDMA_SAn: GDMA Channel n Source Address 

(offset: 0x0000, 0x0010, 0x0020, 0x0030, 0x0040, 0x0050, 0x0060, 0x0070, 0x0080, 0x0090, 0x00A0, 0x00B0, 
0x00CO, Ox00DO, 0x00E0, Ox00F0) 

(n:0~15) 


CHANNEL 
a0 BIW sOURee tsa aeahaehei ee source address information oxo 
ADDRESS 6 


GDMA_DAn: GDMA Channel n Destination Address 


(offset: Ox0004, 0x0014, 0x0024, 0x0034, 0x0044, 0x0054, 0x0064, 0x0074, 0x0084, 0x0094, 0x00A4, 0x00B4, 
0x00C4, 0x00D4, 0x00E4, Ox00F4) 
(n:0~15) 


Channel Destination Address: 
This register contains the destination address information 


31:0 |R/W_ |DESTINATION 


GDMA_CTOn: GDMA Channel n Control Register 0 


(offset: Ox0008, 0x0018, 0x0028, 0x0038, 0x0048, 0x0058, 0x0068, 0x0078, 0x0088, 0x0098, 0x00A8, Ox00B8, 
0x00C8, O0x00D8, Ox00E8, Ox00F8) 


(n:0~15) 


31:24 |-- - Reserved Ox0 


These registers contain the number of the data bytes needed to 


23:16 |R/W_ |Transfer Count 0x0 
be transfer. 
15:8 |-- - Reserved 0x0 
Keuvenpet The value represents the source burst mode 
7 R/W ‘bO: incremental mode 0x0 
Mode j : 
b1: fix mode 
Heeknation The value represents the destination burst mode 
6 R/W ‘bO: incremental mode 0x0 
Burst Mode ; . 
b1: fix mode 


The number of the transfer for burst transaction. 
‘b000: 1 transfer 
‘b001: 2 transfer 
5:3 R/W_ |Burst Size ‘b010: 4 transfer 0x0 
‘b011: 8 transfer 
‘b100: 16 transfer 
others: undefined 

: Transmit done interrupt enable. 
Transmit Done 


2 R/W fakcrauareaable ‘b1:Enable 0x0 
e ‘b0:Disable 
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R/W 


Channel Enable 


Enable the channel 

‘b1: Enable 

‘b0O: Disable 

This bit will be de-asserted by the hardware when the transaction 
is done. 


OxO 


R/W 


Hardware/Softw 
are Mode Select 


Hardware/Software Mode Select 

‘b1: Software Mode 

‘bO: Hardware Mode 

In software mode, the data transfer will start when the Channel 
Enable bit is set. 

In hardware mode, the data transfer will start when the DMA 
Request is asserted. 


0x0 


GDMA_CTin: GDMA Channel n Control Register 1 


(offset: OxOO00C, 0x001C, Ox002C, 0x003C, Ox004C, Ox005C, Ox006C, 0x007C, 0x008C, Ox009C, Ox00AC, Ox00BC, 
Ox00CC, Ox00DC, OxO0EC, Ox00FC) 


(n:0~15) 


31:22 


Reserved 


OxO 


21:16 


R/W 


Source 
DMA 


Request 


The value represents the source DMA request. 
0: DMA_REQO 
1: DMA_REQ1 
2: DMA_REQ2 


n: DMA_REQn 
n+1: The source of the transfer is memory 
others: undefined 


0x0 


15:14 


Reserved 


0x0 


13:8 


R/W 


Destination 


DMA Request 


The value represents the destination DMA request. 
0: DMA_REQO 
1: DMA_REQ1 
2: DMA_REQ2 


n: DMA_REQn 
n+1: The destination of the transfer is memory 
others: undefined 


Ox0O 


7:3 


R/W 


Next Unmasked 


Channel 


The value represents the next unmasked channel. When the 
transaction is done, the hardware will clear the Channel Mask bit 
of the next unmasked channel. 

0: Channel 0 

1: Channel 1 

2: Channel 2 


n: Channel n 
If the hardware doesn’t need to clear any Channel Mask bit, 
these bits must be set to their own channel. 


0x0 


Reserved 


0x0 


R/W 


Channel 
Unmasked 
Interrupt 
Enable 


Channel unmasked interrupt enable. 

‘b1:Enable 

‘b0:Disable 

When this bit is set, an interrupt will be asserted when the 
hardware wants to clear the Channel Mask bit and the Channel 


Mask bit is O originally. 


0x0 
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Channel Mask 
‘b1: This channel is masked 


0 R/W_ |Channel Mask_ |‘b0: This channel is not masked 0x0 
When this channel mask is set, the GDMA transaction will not 
start until this bit is clear by the hardware. 

GDMA_UNMASKINT: GDMA Unmasked Interrupt Status Register (offset: 0x0200) 


This register contains the unmasked interrupt status. This bit will 
be set when the hardware wants to clear the Channel Mask bit 


Unmasked 


31:0 


a8: |REWAC Interrupt Status jand the Channel Mask bit is O originally. an 
Bitn™bitO is for channel-n ~ channel-0, respectively. 
GDMA_DONEINT: GDMA Interrupt Status Register (offset: 0x0204) 


Transmit Done 


This register contains the transmit-done interrupt status. 
Interrupt Status |Bitn~bitO is for channel-n ~ channel-O, respectively. 


0x0 


GDMA_GCT: GDMA Global Control Register (offset: 0x0220) 


31:5 |- - Reserved - 
2’b0: 8 channel 
Total channel 2’b1: 16 channel 
a Be number 2’b2: 32 channel Oxot 
2’b3: Reserved 
2:1 RO IP version Version of GDMA core 0x01 
Select the channel arbitration method. 
Arbitiation 1’b0: Channel-0 has the highest priority. Channel-1~ Channel-n 
0 R/W eaieaion are round-robin. 0x0 
1’b1: Channel-0 doesn’t have the highest priority. Channel- 
O~Channel-n are round-robin. 


31:0 


GDMA_REQSTS: GDMA Request Status Register (offset: 0x02A0) 


GDMA Request _|This register contains the GDMA Request Signals status 
Signal Status Bitn~bitO is for GDMA_REQn ~ GDMA_REQO, respectively. 


0x0 


31:0 


GDMA_ACKSTS: GDMA Acknowledge Status Register (offset: 0x02A4) 


GDMA 
Acknowledge 
Signal Status 


This register contains the GDMA Acknowledge Signals status 
Bitn~bitO is for GDMA_ACKn ~ GDMA_ACKO, respectively. 


0x0 


31:0 


__FINSTS: GDMA Finish Status Register (offset: 0Ox02A8) 


GDMA Finish 
Signal Status 


This register contains the GDMA Finish Signals status 
Bitn~bitO is for GDMA_FINISHn ~ GDMA_FINISHO, respectively. 


0x0 
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3.13 SPI Controller 


3.13.1 Features 


— Supports up to 2 SPI master operations 

— Programmable clock polarity 

— Programmable interface clock rate 

— Programmable bit ordering 

—  Firmware-controlled SPI enable 

— Programmable payload (address + data) length 


3.13.2 Block Diagram 


a a ee ee 
clock —, . 
| 
ee nook SPICLK 
from System Controller Generator 


SPIDO 


CPU — 
CPU Interface aeoe ee aa SERDES 


SPIDI 
from PalmBus Controller 


Configuration arlENee 
and Control SPIENA1 
| 
| 
pg a pg a as a a, sp a fe es ee 4d 
Fig. 3-13-1 SPI controller Block Diagram 
3.13.3 Register Description (base: 0x1000.0B00) 
SPISTATO: SPI Interface O Status (offset: OxO0000) 
31:1 |- - Reserved 0x0 
SPI transfer in progress 
0: The SPI interface is inactive. 
0 RO BUSY 1: An SPI transfer is in progress. 0x0 
Note: This bit must be ‘0’ before initiating a transfer. Any 
attempt to start a data transfer will be ignored if this bit is a ‘1’. 


SPICFGO: SPI Interface 0 Configuration (offset: 0x0010) 


31:9 |- - Reserved Ox0 
Bit transfer order 

0: LSB bits of data sent/received first. 

1: MSB bits of data sent/received first. 

Note: This bit applies to both the command and data. 
7 - - Reserved 0x0 
SPI clock default state 

0: The default state of the SPICLK is logic ‘0’. 
6 R/W SPICLKPOL 1: The default state of the SPICLK is logic ‘1’. 0x0 
Note: This bit is ignored if the SPI interface block is a slave 
(SPISLAVE bit is set). 
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SPI clock default state 
5 R/W RXCKEDGE 0: Data is captured on the rising edge of the SPICLK signal. 0x0 
1: Data is captured on the falling edge of the SPICLK signal. 


SPI clock default state 
4 R/W TXCKEDGE 0: Data is transmitted on the rising edge of the SPICLK signal. 0x0 
1: Data is transmitted on the falling edge of the SPICLK signal. 


Tri-state all SPI pin 

0: SPICLK and SPIENA pin are driven. 

1: SPICLK and SPIENA pin are tri-stated. 

Note: This bit overrides all normal functionality. 


3 R/W HIZSPI 0x0 


SPI clock divide control 

(the rate in following table should be change in the future) 
0: SPICLK rate is system clock rate/ 2 

: SPICLK rate is system clock rate / 4 

: SPICLK rate is system clock rate / 8 

: SPICLK rate is system clock rate / 16 

: SPICLK rate is system clock rate / 32 

: SPICLK rate is system clock rate / 64 

: SPICLK rate is system clock rate / 128 

7: SPICLK is disabled 


2:0 |R/W__ |SPICLK[2:0] Oxo 


NDnUuBWN 


SPICTLO: SPI Interface O Control (offset: 0x0014) 


31:4 |- - Reserved 0x0 

Tri-state data out 

0: The SPIDO pin remains driven after the cycle is complete. 

3 R/W HIZSDO 1: The SPIDO pin is tri-stated after the cycle is complete. Ox0 

Note: This bit applies to write transfers only; for read transfers 
the SPIDO pin is tri-stated during the transfer. 


Start SPI write transfer 

When this bit is written with a ‘1’, the contents of the SPIDATA 
register are transferred to the SPI slave device. Writing a ’0’ to 
this register has no effect. 

Note: The BUSY bit in the SPISTAT register is set when this bit is 
set and is cleared when the data transfer is complete. This bit is 
only meaningful if the SPI interface block is configured as a 
master. 


2 W STARTWR Ox0 


When this bit is written with a ‘1’, a read from the SPI slave is 
started; the read data is placed in the SPIDATA register. Writing 
a’0’ to this register has no effect. 

1 W STARTRD Note: The BUSY bit in the SPISTAT register is set when a this bit is |OxO 
set and is cleared when the data transfer is complete. This bit is 
only meaningful if the SPI interface block is configured as a 
master. 


0: The SPIENA pin is negated. 


2 ae oe 1: The SPIENA pin is asserted. 


SPIDATAO: SPI Interface 0 Data (offset: 0x0020) 
31:8 |- - Reserved 0x0 

This register is used for command/data transfers on the SPI 
interface. The use of this register is given below: 

7:0 |R/W SPIDATA[7:0] Write: the bits to be transferred are written here, including both |g x 


command and data bits. If values are transmitted MSB (most 


significant bit) first, the command is placed in the upper bits and 
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the data in the lower bits. Bit 0 of the data is written to SPIDATA 
[0];bit 0 of the command follows the MSB of the data. If data is 
transmitted LSB (least significant bit) first, the command is placed 
in the lower bits and the data is placed in the upper bits. 

Read: the command bits are written here. Bit 0 of the command 
is written to SPIDATA[O]. When the transfer is complete, the data 
transferred from the slave may be read from the lower bits of 
this register. 


SPISTAT1: SPI Interface 1 Status (offset: Ox0040) 


31:2 


Reserved 


0x0 


RO 


BUSY 


SPI transfer in progress 
0: The SPI interface is inactive. 
1: An SPI transfer is in progress. 


Note: This bit must be ‘0’ before initiating a transfer. Any 
attempt to start a data transfer will be ignored if this bit is a ‘1’. 


0x0 


31:9 


SPICFG1: SPI Interface 1 Configuration (offset: 0x0050) 


Reserved 


R/W 


MSBFIRST 


Bit transfer order 

0: LSB bits of data sent/received first. 

1: MSB bits of data sent/received first. 

Note: This bit applies to both the command and data. 
Reserved 


0x01 


0x0 


SPICLKPOL 


SPI clock default state 

0: The default state of the SPICLK is logic ‘0’. 

1: The default state of the SPICLK is logic ‘1’. 

Note: This bit is ignored if the SPI interface block is a slave 
(SPISLAVE bit is set). 


0x0 


R/W 


RXCKEDGE 


SPI clock default state 
0: Data is captured on the rising edge of the SPICLK signal. 
1: Data is captured on the falling edge of the SPICLK signal. 


0x0 


R/W 


TXCKEDGE 


SPI clock default state 
0: Data is transmitted on the rising edge of the SPICLK signal. 
1: Data is transmitted on the falling edge of the SPICLK signal. 


0x0 


R/W 


HIZSPI 


Tri-state all SPI pin 

0: SPICLK and SPIENA pin are driven. 

1: SPICLK and SPIENA pin are tri-stated. 

Note: This bit overrides all normal functionality. 


0x0 


2:0 


R/W 


SPICLK[2:0] 


SPI clock divide control 

(the rate in following table should be change in the future) 
0: SPICLK rate is system clock rate/ 2 

: SPICLK rate is system clock rate / 4 

: SPICLK rate is system clock rate / 8 

: SPICLK rate is system clock rate / 16 

: SPICLK rate is system clock rate / 32 

: SPICLK rate is system clock rate / 64 

: SPICLK rate is system clock rate / 128 

: SPICLK is disabled 


NOW BWN PF 


0x0 
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SPICTL1: SPI Interface 1 Control (offset: 0x0054) 


31:4 |- - Reserved 0x0 

Tri-state data out 

0: The SPIDO pin remains driven after the cycle is complete. 

3 R/W HIZSDO 1: The SPIDO pin is tri-stated after the cycle is complete. Ox0 

Note: This bit applies to write transfers only; for read transfers 
the SPIDO pin is tri-stated during the transfer. 

Start SPI write transfer 

When this bit is written with a ‘1’, the contents of the SPIDATA 

register are transferred to the SPI slave device. Writing a ’0’ to 

this register has no effect. 

Note: The BUSY bit in the SPISTAT register is set when this bit is 

set and is cleared when the data transfer is complete. This bit is 

only meaningful if the SPI interface block is configured as a 

master. 

When this bit is written with a ‘1’, a read from the SPI slave is 

started; the read data is placed in the SPIDATA register. Writing 

a’0’ to this register has no effect. 

1 WwW STARTRD Note: The BUSY bit in the SPISTAT register is set when a this bit is |Oxo 

set and is cleared when the data transfer is complete. This bit is 


2 W STARTWR 0x0 


only meaningful if the SPI interface block is configured as a 
master. 

0: The SPIENA pin is negated. 

1: The SPIENA pin is asserted. 


SPIDATA1: SPI Interface 1 Data (offset: 0x0060) 
31:8 |- - Reserved 0x0 
This register is used for command/data transfers on the SPI 
interface. The use of this register is given below: 

Write: the bits to be transferred are written here, including both 


0 R/W SPIENA 


command and data bits. If values are transmitted MSB (most 
significant bit) first, the command is placed in the upper bits and 
the data in the lower bits. Bit 0 of the data is written to SPIDATA 
7:0 |R/W SPIDATA[7:0] |[0];bit 0 of the command follows the MSB of the data. If data is  |Ox0 
transmitted LSB (least significant bit) first, the command is placed 
in the lower bits and the data is placed in the upper bits. 

Read: the command bits are written here. Bit O of the command 
is written to SPIDATA[O]. When the transfer is complete, the data 
transferred from the slave may be read from the lower bits of 
this register. 

SPIARB SPI Interface ARBITER (offset: OxFO) (Note: This register must be configured when SPI interface 1 want to 
be activated) 


Arbiter Enable 
31 R/W ARB_EN 0: Only SPI interface 0 will work. 0x0 
1: SPI Interface 0/1 will work concurrently. 
30:2 |- - Reserved 0x0 
The chip enable polarity indicator for SPI interface 1 
1 R/W SPI1_POR 0: Indicate the chip enable is low active 0x0 
1: Indicate the chip enable is high active 
0) R/W SPIO_POR The chip enable polarity indicator for SPI interface 0 0x0 
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0: Indicate the chip enable is low active 
1: Indicate the chip enable is high active 
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3.14 12S Controller 


3.14.1 Features 


— 12S transmitter, which can be configured as master or slave. 
— Support 16-bit data, sample rate 48Khz 

— Support stereo audio data transfer. 

— 32 bytes FIFO are available for data transmission. 

— Support GDMA access 


3.14.2 Block Diagram 


The block diagram of IS Transmitter is shown as below. 


I2S Design 
CSR 


Parallel-to- 
serial 
converter 


<G— FIFO 


aoepajul ouASY 


PBUS CTRL . 
— 


Fig. 3-14-1 The block diagram of I’S Transmitter 


The 12S interface consists of two separate cores, a transmitter and a receiver. Both can operate in either master 
or slave mode. Here we will design only the transmitter in master or slave mode. 


’s signal timing: 


word n-1 word n word n+] 
right channel left channel right channel 


Fig. 3-14-2 I°S Transmitter 


Serial data is transmitted in 2’s complement with the MSB first. The transmitter always sends the MSB of the next 
word one clock period after the WS changes. Serial data sent by the transmitter may be synchronized with either 
the trailing (HIGH-to-LOW) or the leading (LOW-to-HIGH) edge of the clock signal. However, the serial data must 
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be latched into the receiver on the leading edge of the serial clock signal, and so there are some restrictions 
when transmitting data that is synchronized with the leading edge. 


The word select line indicates the channel being transmitted: 

¢ WS = 0; channel 1 (left); 

e WS = 1; channel 2 (right). 
WS may change either on a trailing or leading edge of the serial clock, but it doesn’t need to be symmetrical. In 
the slave, this signal is latched on the leading edge of the clock signal. The WS line changes one clock period 
before the MSB is transmitted. This allows the slave transmitter to derive synchronous timing of the serial data 
that will be set up for transmission. Furthermore, it enables the receiver to store the previous word and clear the 
input for the next Word. 


3.14.3 Register Description of 12S (base:1000.0A00) 
12S_CFG (offset: 0x00, default: Ox0000_0840) 


Bits | Type Name Description Init Value 
31 RW 12S _EN IS enable, Ox0 
1: enable 
0: disable, all control registers of 5 will be clear to default 
value. 
30 RW DMA_EN DMA Enable 0x0 


1: enable dma access 
0: disable dma access 


29:25 Reserved Reserved 


24 RW TX_EN Transmitter on/off control 0x0 
1: Enable transmitter 
0: Disable transmitter 
23:21 Reserved Reserved 

20 RW RX_EN Receiver on/off control Ox0 
1: Enable receiver 
0: Disable receiver 
19:17 |- Reserved Reserved 

16 RW SLAVE_MODE Master or Slave Ox1 
0: Master: using internal clock 
1: Slave: using external clock 
15 Reserved Reserved 

14:12 |RW RX_FF_THRES FIFO threshold, As threshold reach, host/dma will notify to |Ox4 
fill FIFO. (Unit = word) 
It should be >2 and <6 
11 RW RX_CH_SWAP Channel swap control 0x0 
0: No swapping 

1: Swap CHO and CH1 
10 RW RX_CH1_OFF Channel 1 ON/OFF control 0x0 
0: Channel 1 is ON 
1: Channel 1 is OFF 
9 RW RX_CHO_OFF Channel 0 ON/OFF control 0x0 
0: Channel 0 is ON 
1: Channel 0 is OFF 
8:7 - Reserved Reserved 

6:4 RW TX_FF_THRES FIFO threshold, As threshold reach, host/dma will notify to |Ox4 
fill FIFO. (Unit = word) 
It should be >2 and <6 
3 RW TX_CH_SWAP Channel swap control 0x0 
0: No swapping 

1: Swap CHO and CH1 
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2 RW TX_CH1_OFF Channel 1 ON/OFF control 0x0 
0: Channel 1 is ON 
1: Channel 1 is OFF 
1 RW TX_CHO_OFF Channel 0 ON/OFF control 0x0 
0: Channel 0 is ON 
1: Channel 0 is OFF 
0 RW WS_INV IS ws signal direction. 0x0 
1: opposite to SCLK 
0: same as SCLK 
INT_STATUS (offset: 0x0004, default: Ox0) 
Bits | Type Name Description Init Value 
31:8 |RO Reserved Reserved 0x0 
7 RW RX_DMA_FAULT Find any fault in RX’s DMA signals 0x0 
6 RW RX_OVRUN The RX FIFO is overflow (Write ‘1’ to clear) 0x0 
5 RW RX_UNRUN The RX FIFO is underflow (Write ‘1’ to clear) 0x0 
4 RW RX_THRES The RX FIFO is lower than the defined threshold. (Write ‘1’ |OxO 
to clear) 
3 RW TX_DMA_FAULT Find any fault in TX’s DMA signals 0x0 
2 RW TX_OVRUN The TX FIFO is overflow (Write ‘1’ to clear) 0x0 
1 RW TX_UNRUN The TX FIFO is underflow (Write ‘1’ to clear) 0x0 
0 RW TX_THRES The FIFO is lower than the defined threshold. (Write ‘1’ to |OxO 
clear) 
INT_EN (offset: 0x0008, default: Ox0) 
Bits | Type Name Description Init Value 
31:9 RO |Reserved Reserved 0x0 
7 RW |RX_INT3_EN Enable INT_STATUS[7] Ox0 
6 RW |RX_INT2_EN Enable INT_STATUS[6] Ox0 
5 RW |RX_INT1_EN Enable INT_STATUS[5] Ox0 
4 RW |RX_INTO_EN Enable INT_STATUS[4] Ox0 
3 RW |TX_INT3_EN Enable INT_STATUS[3] Ox0 
2 RW |TX_INT2_EN Enable INT_STATUS[2] Ox0 
il RW |TX_INT1_EN Enable INT_STATUS[1] Ox0 
0 RW |TX_INTO_EN Enable INT_STATUS[0] Ox0 
FF_STATUS (offset: Oxc, default: 0x0) 
Bits | Type Name Description Init Value 
31:8 -  |Reserved Reserved 0x0 
7:4 RO |RX_EPCNT Available FIFO space can be written 0x8 
3:0 RO |TX_EPCNT Available FIFO space can be written 0x8 
TX_FIFO_WREG(offset: 0x10, default:0x0) 
Bits | Type Name Description Init Value 
31:0 W_ |TX_FIFO_WDATA _ |Write data buffer 0x0 
RX_FIFO_RREG(offset: 0x14, default:0x0) 
Bits |Type |Name Description Init Value 
31:0 R  |RX_FIFO_WDATA [Read data buffer 0x0 
12S_CFG1 (offset: 0x18, default:0x0) 
Bits |Type |Name Description Init Value 
31 RW _ |LBK_EN Loop Back Enable 0x0 
0: normal mode 
1: loop back mode 
Async_txFifio > Tx > Rx > Async_rxFifio 
30 RW_ |EXT_LBK_EN External Loop Back Enable 0x0 
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0: normal mode 
1: external loop back enable 
External A/D > Rx > Tx > External D/A 


29:2 - {Reserved Reserved 


1:0 RW |DATA_FMT 0: 12S Format Ox0 
1: Left Justified 
2: Right Justified 


DIVCOMP_Cfg: Integer part of Divider Register (offset: 0x20) 


Bits |Type Name Description Initial value 
31 RW CLK_EN Enable the clock divider. 0x0 

30:9 ‘- - Reserved 0x0 

8:0 RW DIVCOMP fraction part of divider. 0x0 
DIVINT_Cfg: Integer part of Divider Register (offset: 0x24) 

Bits |Type |Name Description Initial value 
31:10 |- - Reserved 0x0 

9:0 RW DIVINT Integer part of divider. 0x0 

Formula: 


FreqOut = Freqin *(1/2) *{1 / [DIVINT+DIVCOMP/(512)]} 
Freqin is always fixed to 40MHz. 
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3.15 Memory Controller 


3.1 


5.1 Features 


— Support 1 SDRAM/DDR2 (16b/32b) chip selects 
— Support 128MB(SDRAM)/256MB(DDR2) per chip select 
— Support SDRAM transaction overlapping by early active and hidden pre-charge 


— Support user SDRAM Init commands 


— Support 4 banks per SDRAM chip select 


— SDRAM burst length: 4 (fixed) 


— DDR2 burst length: 4/8(programmable) 


— Support Wrap-4 transfer 


— Support Bank-Raw-Column and Raw-Bank-Column address mapping 


3.15.2 Block Diagram 


From Bus Masters 


Scheduler 


Se, 


SDRAM Controller 


\ 
DDR2 Controller —e 


\ ’ 


PIN 
Mux / 


Fig. 3-15-1 Flash/SRAM/SDRAM controller Block Diagram 


3.15.2.1 


SDRAM Initialization Sequence 


S Ralink 


Preliminary 
Revision July 12, 2010 


External I/O Pins 


SDRAMs require an initialization sequence before they are ready for reading and writing. The 
initialization sequence is described below. 
Step #1: setting SDRAM related timing in SDRAM_CFGO 


Step#2: setting SDRAM size and refresh time in SDRAM_CFG1 
register with 
SDRAM_INIT_START = 1 

Step#3: Read SDRAM_INIT_DONE in SDRAM_CFG1 register 

Step#4: if SDRAM_INIT_DONE !=1, go to Step#3, else SDRAM 
initialization sequence finished 


Turn off power saving 


DRAM width (16bit), 


DRAM width (16bit), 


DRAM width (32bit), 


sue total bus width 16 total bus width 32 total bus width 32 
16Mb SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, N/A 
SDRAM1: OxA0000600 SDRAM1: 0xA1000600 
64Mb SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 
SDRAM1: 0xA0010600 SDRAM1: 0xA1010600 SDRAM 1: 0xA1000600 
128Mb SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 
SDRAM1: 0xA0110600 SDRAM1: 0xA1110600 SDRAM 1: 0xA1010600 
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256Mb SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 
SDRAM11: 0xA0120600 SDRAM1: 0xA1120600 SDRAM1: 0xA1110600 

512Mb SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 
SDRAM1: 0xA0220600 SDRAM1: 0xA1220600 SDRAM1: 0xA1120600 

1024Mb_ |N/A N/A N/A 

2048Mb_ |N/A N/A N/A 


Turn on power saving with pre-charge power down mode 
DRAM width (16bit), DRAM width (16bit), DRAM width (32bit), 

[see fectowwianae.” ——foinwwinsz” ordi | 
SDRAM1: 0xBO000600 SDRAM1: 0xB1000600 
SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 

fame Fonawncowsorcceo _eawicorsiiacoo__—_boramncowsioooco | 
SDRAM1: 0xB0110600 SDRAM1: 0xB1110600 SDRAM1: 0xB1010600 
SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, SDRAMO: 0xD1825272, 

psem —Foraanowsorzoeoo—_omwicorsizocoo—_borwncowsiiocco | 


DRAM width (16bit), DRAM width (16bit), 
total bus width 16 total bus width 32 
SDRAM 1: 0xB8000600 : 0xB9000600 
SDRAMO: 0xD1825272, : 0xD1825272, 
SDRAM 1: 0xB8010600 : 0xB9010600 
: 0xD1825272, 
: 0xB9110600 
: 0xD1825272, 
: 0xB9120600 
: 0xD1825272, 
: 0xB9220600 


SDRAMO: 0xD1825272, 
12Mb SDRAM1: 0xB8110600 
SDRAMO: 0xD1825272, 
SDRAM 1: 0xB8120600 
SDRAMO: 0xD1825272, 
oe SDRAM 1: 0xB8220600 
FE 


3.15.2.2 


DDR2 require an initialization sequence before they are ready for reading and write. 
Initialization sequence is described below. 

Step #1: Wait for 200us to set “0” in bit10 in address “Ox1000_0034” 

Step #2: Read bit[21] of DDR_CFG1 and wait for it become “1” 

Step #3: Set DDR2 size and data width in DDR_CFG1 (Please refer the table) 


DDR2 Initialization Sequence 


DDR2 SIZE DDR2 WIDTH DDR2 Total Width DDR_CFG1 
64Mb 8 16 0x22252323 
64Mb 8 32 0x22253323 
64Mb 16 16 0x22262323 
64Mb 16 32 0x22263323 
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128Mb 8 16 0x22292323 
128Mb 8 32 0x22293323 
128Mb 16 16 0x222A2323 
128Mb 16 32 0x222A3323 
256Mb 8 16 0x222D2323 
256Mb 8 32 0x222D3323 
256Mb 16 16 0x222E2323 
256Mb 16 32 0x222E3323 
512Mb 8 16 0x22312323 
512Mb 8 32 0x22313323 
512Mb 16 16 0x22322323 
512Mb 16 32 0x22323323 
1Gb 8 16 0x22352323 
1Gb 16 16 0x22362323 
1Gb 16 32 0x22363323 
2Gb 16 16 0x223A3323 
For DDR2 Performance, need to follow this CFGO table for different DDR2 size 
DDR2 Frequency: 166MHz (S00MHz/3) 
DDR SIZE DDR WIDTH DDR Total Width DDR_CFGO(tRFC/tREFI) 
64Mb 8 16 0x2498E4FO 
64Mb 8 32 0x2498E4F0 
64Mb 16 16 0x2498E4FO 
64Mb 16 32 0x2498E4F0 
128Mb 8 16 0x2498E4F0O 
128Mb 8 32 0x2498E4F0 
128Mb 16 16 0x2498E4FO 
128Mb 16 32 0x2498E4FO 
256Mb 8 16 0x2498E4F0 
256Mb 8 32 0x2498E4F0 
256Mb 16 16 0x2498E4F0 
256Mb 16 32 0x2498E4FO 
512Mb 8 16 0x249924F0 
512Mb 8 32 0x249924F0 
512Mb 16 16 0x249924F0 
512Mb 16 32 0x249924F0 
1Gb 8 16 0x249964F0 
1Gb 16 16 0x249964F0 
1Gb 16 32 0x249964F0 
2Gb 16 16 0x249A24F0 
DDR2 Frequency: 160MHz (480MHz/3) 
DDR SIZE DDR WIDTH DDR Total Width DDR_CFGO(tRFC/tREFI) 
64Mb 8 16 0x2498E4CO 
64Mb 8 32 0x2498E4CO 
64Mb 16 16 0x2498E4CO 
64Mb 16 32 0x2498E4CO 
128Mb 8 16 0x2498E4CO 
128Mb 8 32 0x2498E4CO 
128Mb 16 16 0x2498E4CO 
128Mb 16 32 0x2498E4CO 
256Mb 8 16 0x2498E4CO 
256Mb 8 32 0x2498E4CO 
256Mb 16 16 0x2498E4CO 
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256Mb 16 32 0x2498E4CO 
512Mb 8 16 0x249924CO 
512Mb 8 32 0x249924CO 
512Mb 16 16 0x249924CO 
512Mb 16 32 0x249924CO 
1Gb 8 16 0x249964CO 
1Gb 16 16 0x249964CO 
1Gb 16 32 0x249964CO 
2Gb 16 16 0x249A24CO 
DDR2 Frequency: 125MHz (S00MHz/4) 

DDR SIZE DDR WIDTH DDR Total Width DDR_CFGO(tRFC/tREFI) 
64Mb 8 16 0x2498A3B0 
64Mb 8 32 Ox 2498A3B0 
64Mb 16 16 Ox 2498A3B0 
64Mb 16 32 Ox 2498A3B0 
128Mb 8 16 Ox 2498A3B0 
128Mb 8 32 Ox 2498A3B0 
128Mb 16 16 Ox 2498A3B0 
128Mb 16 32 Ox 2498A3B0 
256Mb 8 16 Ox 2498A3B0 
256Mb 8 32 Ox 2498A3B0 
256Mb 16 16 Ox 2498A3B0 
256Mb 16 32 Ox 2498A3B0 
512Mb 8 16 Ox 2498C3B0 
512Mb 8 32 Ox 2498C3B0 
512Mb 16 16 Ox 2498C3B0 
512Mb 16 32 Ox 2498C3B0 
1Gb 8 16 Ox 249903B0 
1Gb 16 16 Ox 249903B0 
1Gb 16 32 Ox 249903B0 
2Gb 16 16 Ox 2499A3B0 
DDR2 SIZE DDR2 WIDTH DDR2 Total Width DDR_CFGO(tRFC) 
64Mb 8 16 0x2498E130 
64Mb 8 32 Ox 2498E130 
64Mb 16 16 Ox 2498E130 
64Mb 16 32 Ox 2498E130 
128Mb 8 16 Ox 2498E130 
128Mb 8 32 Ox 2498E130 
128Mb 16 16 Ox 2498E130 
128Mb 16 32 Ox 2498E130 
256Mb 8 16 Ox 2498E130 
256Mb 8 32 Ox 2498E130 
256Mb 16 16 Ox 2498E130 
256Mb 16 32 Ox 2498E130 
512Mb 8 16 Ox 24992130 
512Mb 8 32 Ox 24992130 
512Mb 16 16 Ox 24992130 
512Mb 16 32 Ox 24992130 
1Gb 8 16 Ox 24996130 
1Gb 16 16 Ox 24996130 
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1Gb 16 32 Ox 24996130 


2Gb 16 16 Ox 249A2130 


Note: The system only have 256MB(2Gb) memory space for DRAM, so there are no some types of combination 
of DDR2 (Please refer the list table) 


DDR2 SIZE DDR2 WIDTH DDR2 Total Width 
1Gb 8 32 
2Gb 8 16 
2Gb 8 32 
2Gb 16 32 


3.15.3 Register Description (base: 0x1000.0300) 
SDRAM_CFGO: SDRAM Configuration 0 (offset: OxO000) 


31 RO ALWAYS_ONE |Use as an identification for Rbus controller Ox1 

30-29 |- - Reserved 0x0 

28 R/W |TWR Write Recovery time number of system clock cycles — 1. Ox1 

27:24 IR/w  [TwRD LOAD MODE to any other command delay number of system clock Ox 
cycles — 1. 

23:20 |R/W_ |TRFC AUTO REFRESH period number of system clock cycles — 1. Ox9 

19:18 |- - Reserved 0x0 

17:16 |R/w_ |tcas READ command to data valid delay (CAS latency) in number of Ox? 
system clock cycles — 1. 

15:12 |R/w_ |TRAS ACTIVE to PRECHARGE command delay in number of system clock Ox5 
cycles — 1. 

11:10 |- - Reserved 0x0 

9:8 Rw |TRCD ‘al to READ or WRITE delay in number of system clock cycles — Ox2 

7A RW ITRC ACTIVE to ACTIVE command period in number of system clock Ox8 
cycles -1 

3:2 - - Reserved 0x0 

1:0 R/W_ |TRP PRECHARGE command period in number of system clock cycles —1. |Ox2 


SDRAM_CFG1: SDRAM Configuration 1 (offset: 0x0004) 


SDRAM_INIT_S/|Write 1 to perform SDRAM initialization sequence. 


at Si TART Cannot set it to zero after initialization. oe 
SDRAM_INIT_ |O0: SDRAM has not been initialized 
0 ao DONE 1: SDRMA has been initialized he 
1: {ROW ADDR, BANK ADDR, COL ADDR} 
29‘ |Ryw__[RBC_mappinG|24"ess Mapping scheme Oxo 


0: {BANK ADDR, ROW ADDR, COL ADDR} 
address mapping scheme 
1: Enable SDRAM pre-charge power down mode to save standby 


PWR_DOWN 
28 R/W EN a — |power. When enabled, SDRAM will go Ox0 
0: Disable SDRAM pre-charge power down mode 
PWR_DOWN_ /|1: Active power down mode 
ay nN MODE 0: Pre-charge power down mode Oxe 
26:25 |- - Reserved 0x0 
Number of SDRAM data bus bits: (##TBD##) 
24 R/W Somers 0: 16 bits Ox1 
1: 32 bits (default) 
23:22 |- - Reserved 0x0 
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Number of Column address bits: 
0: 8 Column address bits 

21:20 |R/W |NUMCOLS 1: 9 Column address bits (default) Ox1 
2: 10 Column address bits 
3: 11 Column address bits 
Reserved Ox0 
Number of Row address bits: 

0: 11 Row address bits 

1: 12 Row address bits (default) 

2: 13 Row address bits 

3: 14 Row address bits (not allocable if boot from NAND flash is 
enabled) 

15:0 |R/W_ |TREFR AUTO REFRESH period in number of SDRAM clock cycles — 1. Ox600 
DRAM_ARB_CFG: DRAM arbiter configuration (offset: 0x08) 


19:18 


17:16 |R/W |NUMROWS Ox2 


31:30 - Reserved 0x0 
Enable arbiter to lock CPU for a while after service CPU 
0: Disable 0x0 
1: Enable 

Enable arbiter to lock CPU when detect the CPU command present 
CPU_PRE_LOCK_E Jin OCP bus 

N 0: Disable 

1: Enable 

0) Reserved 0x0 
The counter is used to cancel the CPU lock when DMA request was 
pending for specified period clock count. The valid value is 1~255, |Ox0 
“QO” means to cancel the CPU pre/post lock function 

7:4 | - Reserved 

The counter is used to count the period of CPU post lock after 
3:0 |R/W |CPU_LOCK_CNT _|service the CPU. The valid value is 1~15. 0x0 
“O” means post lock is 0 cycles 


CPU_POST_LOCK_ 


29 R/W EN 


28 R/W 0x0 


27:16 


DMA_PENDING_C 


15:8 |R/W 
/ NT 


Reserved (offset: OxOC) 
ILL_ACC_ADDR: Illegal Access Address Capture (offset: 0x0010) 


If any bus masters (including CPU) issue illegal accesses (e.g. 
accessing to reserved memory space, non-double-word accessing to 

31:0 |RO ILL_ACC_ADDR |configuration registers), the address of the illegal transaction is 0x0 
captured in this register. An illegal interrupt will generate to indicate 
this exception. 


ILL_ACC_TYPE: Illegal Access TYPE Capture (offset: 0x0014) 


1: Indicate the illegal access interrupt is pending 
RO, 0: Indicate the illegal access interrupt is cleared 

at W1C EST Stats Write 1 to this bit will clear both ILL_ACC_ADDR and ILL_ACC_TYPE i 
registers and thus clear the ILL_INT_STATUS. 
Indicate the access type of the illegal access 

30 Ro ILL ACC WR 1: illegal access Is write Ox0 

fT O: illegal access is read 

This value is reset to 0 when ILL_ACC_ADDR is written 

29:20 |- - Reserved 0x0 
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19:16 


RO 


ILL_ACC_BSEL 


Indicate the byte select of the illegal access 
This value is reset to 0 when ILL_ACC_ADDR is written 


Ox0 


15:11 


Reserved 


0x0 


10:8 


ILL_IID 


Indicate the initiator ID of the illegal access. 

0: CPU 

DMA 

: PPE 

: Ethernet PDMA RX 

: Ethernet PDMA TX 

: PCI/PCIE 

: Embedded WLAN MAC/BBP 

: USB 

This value is reset to 0 when ILL_ACC_ADDR is written 


0x0 


7:0 


RO 


ILL_ACC_LEN 


Indicate the access size of the illegal access. The unit is byte 
This value is reset to 0 when ILL_ACC_ADDR is written. 


0x0 


DDR_SELF_REFRESH: (offset: 0x0018) 


Reserved 


0x0 


Auto self-refresh enable for power saving 
0: Disable auto self-refresh feature 

1: Enable auto self-refresh feature 
Reserved 


0x0 


0x0 


RO 


SRACK_B 


Self refresh acknowledge status. 

0: The DDR2 is under self refresh mode 

1: The DDR2 has been exit from the self refresh mode (when DDR2 
from self refresh mode to normal mode, it will take about 200 
clock cycles) 


Ox1 


R/W 


SRREQ_B 


Self refresh request control. It is low active. 
0: Request DDR2 to enter into self refresh mode. 
1: Request DDR2 to exit the self refresh mode. 


DDR_SR_TARGET_CNT: (offset: 0x001C) 


Reserved: (offset: 0x0020~3C) 


DDR_CFGO: (offset: 0x0040) 


31:28 


27:23 


R/W 


banks[3:0] 


DSRT3883_V1.0_071210 
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Active-to-Active 
delay of different 


Active to Pre- 
charge time [4:0] 


A counter to show the times of entering self-refresh mode 

This counter only was referenced when the SR_AUTO_EN is set. 
This counter is use to count the period of the DDR2 IDLE status. 
When the IDLE period reach to the specified time period 
(SR_TAR_CNT*256/SYS_CLK_FREQ), the DDR2 will be 


automatically enter self-refresh mode. Software can configure it 
for suitable value. 

Here is reference table 

166MHz: 24’hO3FFFF * 256* 6.02ns ~= 404ms 

160MHz: 32’hO3FFFF * 256* 6.25ns ~= 419ms 

125MHz: 32’hO3FFFF * 256* 8.0ns ~=536ms 


The minimum number of clock cycles from an active command 
to the next active command for different banks (Trrp). For 
DDR2 devices, this is required to be a minimum of 2 regardless 
of the cycle time. 

It is the number of clock cycles from an active command until a 
pre-charge command is allowed. To obtain this value, one 
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should divide the minimum RAS# to pre-charge delay of the 


SDRAM by the clock cycle time (Tras). The sum of Active-to- 
Pre-charge and Pre-charge-to-Active should be equal or larger 
than active-to-active delay of the same ban (Trc) 

The number of clock cycles needed for the SDRAM to recover 
from a pre-charge command and ready to accept the next 


Pre-charge to active command. To obtain this value, one should divide the 
22:19 |R/W_ |Active command _ |RAS# pre-charge time of the SDRAM (Trp) by the clock cycle 0x3 
time [3:0] time. The sum of Active-to-Pre-charge and Pre-charge-to- 


Active should be equal or larger than active-to-active delay of 
the same bank (Trc) 

Refresh to Refresh |This field is half the number of clock cycles needed for the 

or Active SDRAM to recover from a refresh signal to be ready to take the 
command delay _|next command. To obtain this value, one should divide the 


18:13 |R/W Ox1A 


[5:0] SDRAM row cycle time (Trerc) by the clock cycle time. 
The number of clock cycles from one refresh command to the 
next refresh command. To obtain this value, one should divide 


the periodic refresh interval (Teri) by the clock cycle time. 
Refresh Interval The actual timing of issuing a pre-charge command may be 
12:0  |R/W [12:0] delayed by if the SDRAM is processing a normal access. 0x258 
However, the delay is not accumulative so there is no need to 
shorten the refresh interval to account for memory access 
time. The non-accumulative refresh delay typically increases 
memory bandwidth by a few percentage points. 


DDR_CFG1: (offset: 0x0044) 


Write-to-Read |The write-to-read delay (Twrtr) (last write data to the next read 


31:28 |R/W a Ox2 
delay [3:0] command) as specified by the DDR2 data sheet 
The read-to-pre-charge delay (Trtp) as specified by the DDR2 data 
Read-to-Pre- 
27:24 |R/W sheet. Note that this is a DDR2 requirement, and requires a Ox2 
charge delay _. 
minimum of 2 cycles. 
23:22 = |- - Reserved 0x0 
This bit is 1 to indicate 64-bit user data width and 0 to indicate 32- 
1 R/W User data bit user data width. When user data width is 32-bits, DDR2 width ov 
width (bit 13:12) must be “10” to indicate DDR2 data width “16”. 


Note: Our system is always 64-bits. Don’t modify it. 
000: Reserved, 

001: individual DDR2 is 64Mbit 

010: individual DDR2 is 128Mbit 

: 011: individual DDR2 is 256Mbit. 

2008 HAW JODRE see 100: individual DDR2 is 512Mbit. ae 
101: individual DDR2 is 1Gbit. 
110: individual DDR2 is 2Gbit 
111: Reserved 

00: Reserved 

: 01: individual DDR2 is 8-bit wide 
Mine’ REM - \/DEREMIOE “|G: indiveualiDDRDiste-bit wide a 
11: Reserved 

00: 1 external bank, 1 module. (CS#[0]) 
01: 2 external bank, 1 module. (CS#[1:0]), 
15:14 |R/W_ |External banks /10: Reserved 0x0 
11: 2 external banks, 2 modules. (CS#[1:0]) 
Note: In RT3883, we only have one CS pin. 
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00: Reserved 
01: Reserved 
10: 16-bits 
Total DDR2 11: 32-bits. Allowed only when user data width is 64-bits (bit 21 is 
13:12 |R/W_ |data path 1"), Ox2 
width This field specifies the total data width to the DDR2. For example, 
if four 8-bit wide DDR2 chips are used in parallel to form a 32-bit 
DDR2 data width, this field should be defined as “11” to indicate 
32-bit width. In this case, bit 17:16 should define as “01”. 
The clock cycles needed for the DDR2 to recover from a write 
ae R/W Write Recovery [command and be able to accept a pre-charge command. To obtain as 
: Time [3:0] this value, one should divide the SDRAM write recovery time by is 
the clock cycle time (Twr) 
; The number of clock cycles after the setting of the mode registers 
Mode Fee ser in the DDR2 and before the issue of the next command. To obtain 
rs R/W _ EO aRIIVE this value, one should divide the Mode Register Set Cycle time Ox2 
Bel (Turp) by the clock cycle time. 
The number of clock cycles from an active command to a 
RAS# to CAS# p : ee ae 
3:0 R/W ; read/write assertion. To obtain this value, one should divide the 0x3 
deayumel RAS# to CAS# delay time (Trcp) by the clock cycle time. 


DDR_CFG2: (offset: 0x0048) 


This bit should be high when external registers are inserted in the 
control and address signals between the controller and the DDR2 
SDRAM. One example of such instance is when register mode 


at HONS IIREGE SDRAM DIMM is used. This bit should be low when the control and exe 
address signals from the controller is connected to the SDPRAM 
without register delay 
This bit determines whether the controller is in DDR1 or DDR2 
mode 
30 R/W  _|DDR2 Mode 0: DDR1 mode Ox1 
1: DDR2 mode 
Control the mask of DQSO window leading and trailing edge 
00: Half extended cycle for the leading and trailing edge of DQS 
DQS window — |window (maximum window) 
29:28 |R/W __ {control for 01: Only half extended cycle for leading edge of DQS window 0x0 
DQSO 10: Only half extended cycle for trailing edge of DOS window 
11: No any extended cycle for leading and trailing edge of DQS 
window (minimum window) 
Control the mask of DQS1 window leading and trailing edge 
00: Half extended cycle for the leading and trailing edge of DQS 
DQS window —_|window (maximum window) 
27:26 |R/W __ {control for 01: Only half extended cycle for leading edge of DQS window 0x0 
DQS1 10: Only half extended cycle for trailing edge of DOS window 
11: No any extended cycle for leading and trailing edge of DQS 
window (minimum window) 
Control the mask of DQS2 window leading and trailing edge 
00: Half extended cycle for the leading and trailing edge of DQS 
DQS window —_|window (maximum window) 
25:24 |R/W__ {control for 01: Only half extended cycle for leading edge of DQS window 0x0 
DQS2 10: Only half extended cycle for trailing edge of DOS window 
11: No any extended cycle for leading and trailing edge of DQS 
window (minimum window) 
23:22 |R/W |DQSwindow [Control the mask of DQS3 window leading and trailing edge 0x0 
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control for 00: Half extended cycle for the leading and trailing edge of DQS 
DQS3 window (maximum window) 
01: Only half extended cycle for leading edge of DQS window 
10: Only half extended cycle for trailing edge of DOS window 
11: No any extended cycle for leading and trailing edge of DQS 
window (minimum window) 
21:13 |- - Reserved 0x0 
Active Power Down Exit Time 
12 R/W |PD O: Fast exit time (Txarp) 0x0 
1: Slow exit time(Txarps) 
11:9 |R/W |WR Auto Pre-charge Write Recovery (Tpat)- Ox2 
0: Normal operation. 
i BAN | BELRESES 1: Normal operation with DLL reset. x0 
0: Normal operation. 
1: Test mode. 
i a EOUMOeE The user must keep this bit at “O” if the SDRAM does not support me 
the TESTMODE bit. 
This register specifies the number of the clock cycles from the 
assertion of a read/write signal to the SDRAM until the first valid 
data on the output from the SDRAM. The valid numbers are: 
CAS Latency “1017: 5 
6:4 R/W [2:0] “010”: 2 0x3 
“110”: Reserved 
“011”: 3 
“100”: 4 
3 RO Burst Type This register is hardwired to “O” to indicate sequential burst type. |Ox0 
This register indicates the burst length of the read/write 
purse lanath transaction. “O10” is a burst of 4. “011” is a burst of 8. Burst of 4 is 
2:0 R/W [2:0] not allowed when user data is 64-bit while SDRAM data is 16-bit. /Ox3 
, Burst of 8 is allowed in all user/SDRAM data width combination. 
Other values of burst length are not allowed. 


DDR_CFG3: (offset: Ox004C) 


31:13 


Reserved 


12 


R/W 


Qoff 


Output buffer disable 
0: output buffer is enabled 
1: output buffer is disabled 


0x0 


11 


R/W 


RDQS 


This bit enables the redundant DQS function if supported by the 
SDRAM. This bit is used for DDR2 SDRAM only. 


0x0 


10 


R/W 


Differential 
DQS 


0: enable differential DQS 
1: disable differential DQS 
This bit is used for DDR2 SDRAM only. 


Ox1 


9:7 


R/W 


OCD 


These bits support the OCD function if supported by the SDRAM. 
Value programmed in these register bits will be programmed into 
the SDRAM at EMR1 programming. This bit is used for DDR2 
SDRAM only. 


0x0 


R/W 


RTT bit 1 


Used together with bit 2 (RTTO) to control ODT. 
RTT1, RTTO 

00 ODT disabled. 

01 75 ohm 

10 150 ohm 

11 Reserved 

This bit is used for DDR2 SDRAM only. 


0x0 


5:3 


R/W 


Additive 


Additive Latency. 


Ox2 
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Latency 000: 0 cycle 

001: 1 cycle 

010: 2 cycles 

011: 3 cycles 

100: 4 cycles 

101: 5 cycles 

others: reserved 

This bit is used for DDR2 SDRAM only. 

Used together with bit 6 (RTT1) to control ODT. 


a, Ree This bit is used for DDR2 SDRAM only. oxo 
Drive Strength 

1 R/W |DS 0: 100% drive strength. Ox1 
1: 60% drive strength. 
0: Enable. 

0 R/W {DLL 1: Disable. 0x0 


DDR_CFG4: (offset: 0x50) 


Reserved 

DDR2 devices imposes a restriction in that no more than 4 ACTIVE 
commands may be issued in a given FAW period. To obtain this 
4:0 R/W |FAW value, one should divide the Four Bank Activate period (Traw) of 0x14 
the DDR by the clock cycle time. These bits are ignored in 4 bank 
devices. 


Reserved: (offset: 0x54~0x5C) 
DDR_CFG8: (offset: 0x60) 


Data output delay path selection for group3(MD24~MD31) 
Ox0_0000: 0.4ns (typical case) 

0x0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 

DQ_GROUP3_D/0x0_0111: 0.7 ns 

ELAY_SEL Ox0_1111: 0.8 ns 

0x1_1111: 0.9 ns 

Ox3_1111: 1.0 ns 

Ox7_1111:1.1 ns 

OxF_1111: 1.1 ns 

Data output delay path selection for group2(MD16~MD23) 
Ox0_0000: 0.4ns (typical case) 

0x0_0001: 0.5 ns 

0x0_0011: 0.6 ns 

DQ_GROUP2_D]0x0_0111: 0.7 ns 

ELAY_SEL Ox0_1111: 0.8 ns 

0x1_1111: 0.9 ns 

Ox3_1111: 1.0 ns 

Ox7_1111:1.1 ns 

OxF_1111: 1.1 ns 

Data output delay path selection for group1(MD8~MD15) 
Ox0_0000: 0.4ns (typical case) 

DQ_GROUP1_D]0x0_0001: 0.5 ns 

ELAY_SEL Ox0_0011: 0.6 ns 

0x0_0111: 0.7 ns 

Ox0_1111: 0.8 ns 


31:24 |R/W OxF 


23:16 |R/W OxF 


15:8 |R/W OxF 
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0x1_1111: 0.9 ns 
Ox3_1111:1.0 ns 

Ox7_1111: 1.1 ns 

OxF_1111: 1.1 ns 

Data output delay path selection for groupO(MDO~MD7) 
0x0_0000: 0.4ns (typical case) 
0x0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 
DQ_GROUPO_D/|0x0_0111: 0.7 ns 

ELAY_SEL Ox0_1111: 0.8 ns 

0x1_1111: 0.9 ns 

Ox3_1111: 1.0 ns 
Ox7_1111:1.1 ns 

OxF_1111: 1.1 ns 


7:0 R/W OxF 


DDR_CFG9: (offset: 0x64) 


DQS3 input delay path selection 
Ox0_0000: 0.4ns (typical case) 
Ox0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 
DQS3_DELAY_S |Ox0_0111: 0.7 ns 

EL Ox0_1111: 0.8 ns 

0x1_1111: 0.9 ns 

Ox3_1111: 1.0 ns 

Ox7_1111: 1.1 ns 

OxF_1111: 1.1 ns 

DQS2 input delay path selection 
Ox0_0000: 0.4ns (typical case) 
Ox0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 
DQS2_DELAY_S |Ox0_0111: 0.7 ns 

EL Ox0_1111: 0.8 ns 

0x1_1111:0.9 ns 

Ox3_1111: 1.0 ns 

Ox7_1111: 1.1 ns 

OxF_1111: 1.1 ns 

DQS1 input delay path selection 
0x0_0000: 0.4ns (typical case) 
0x0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 
DQS1_DELAY_S |Ox0_0111: 0.7 ns 

EL Ox0_1111: 0.8 ns 

0x1_1111: 0.9 ns 

Ox3_1111: 1.0 ns 

Ox7_1111: 1.1 ns 

OxF_1111: 1.1 ns 

DQSO input delay path selection 
Ox0_0000: 0.4ns (typical case) 
Ox0_0001: 0.5 ns 

Ox0_0011: 0.6 ns 

Ox0_0111: 0.7 ns OX1F 
Ox0_1111: 0.8 ns 
0x1_1111: 0.9 ns 
Ox3_1111: 1.0 ns 
Ox7_1111: 1.1 ns 
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OxF_1111: 1.1 ns 


3.16 Flash/SRAM/Codec Controller 


3.16. 


1 Features 


Support 2 Flash(SRAM)(8/16b) chip selects with independent timing parameters 
Support 2 SRAM-like Codec(16b/32b) with independent timing parameter 
Support up to two DMA channel for SRAM-like Codec 

Support 32MB/Flash(SRAM) per chip select 

Support 128B memory space for SRAM-like Codec per chip select 


Support Wrap-4 transfer 


3.16.2 Register Description (base: 0x1000.0700) 


FLASH_CFGO: Flash Bank 0 Configuration (offset: 0x00) 
31:28 |- - Reserved 0x0 
Number of Flash Chip SelectO data bus bits: 
0: 8 bits 
57:26 |RO FLASH_WIDTH |1: 16 bits (default) Oxt 
0 2: reserved 
3: reserved 
Note: This value is from boot strapping. 
25 - - Reserved 0x0 
A R/wW ICSADRO Address hold time from Chip Select in number of system clock oie 
cycles 
23:22 |- - Reserved 0x0 
21:20 IR/w  |TWHOLDO Chip select and Data hold time from Write Enable in number of Ox 
system clock cycles 
19:18 |- - Reserved 0x0 
17:16 |R/w_ |TRHOLDO Chip select hold time from Output Enable in number of system Ox1 
clock cycles 
15:12 |R/W  |/TWEO Write Enable duration in number of system clock cycles OxF 
11:8 R/W_ |TOEO Output Enable duration in number of system clock cycles OxF 
7:6 R/W_ |TRADRO Read address setup in number of system clock cycles Ox2 
5:4 R/W  |TWADRO Write address setup in number of system clock cycles Ox2 
3:2 - - Reserved 0x0 
1:0 R/W ITADRCSO a setup time prior to Chip Select in number of system clock Git 


*PS: Flash_WidthO (8/16/32 bits) is configured by power on pin capture. 
Note: Total of width specified by TADRCS + TWADR/TRADR + TWE/TOE + TWHOLD/TRHOLD + TCSADR may not be 
fewer than 3 clock cycles. 
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Flash, Async. SRAM Write Timing 


MA, 4 | 
‘ ' | WADDR | —— 


bo t t t ' a 
TADRCS, jYCSADR 
i/ \ 
a MDE ' | WDATA ' »—— 
~ | | | | | 
cS_N 
_TWADR, | _JWHOLD | 
WE_N g 
= 
/ TWE 
Flash, Async. SRAM Read Timing 
MA iv \ 
i i i WADDR i i i 
ies : : i i ra 
| TADRCS | ' ' |TCSADR. | 
we RDATA 
cs_N 
L_TRADR | i_IRHOLD, | 
OE_N S ic " 
TOE 


Fig. 3-16-1 Flash/SRAM/SDRAM Controller R/W waveform 


Note: Total of width specified by TADRCS + TWADR/TRADR + TWE/TOE + TWHOLD/TRHOLD + TCSADR may not be 
fewer than 3 clock cycles 


FLASH_CFG1: “ha Bank 1 a (offset: 0x004) 


Th a Reserved 


Number of Flash Chip Select1 data bus bits: 
FLASH_ 0: 8 bits 
e726: BW WIDTH1 1:16 bits (default) 
2: 32bits 


asf Reserved 


CSADR1 ce hold time from Chip Select in number of system clock 


23:22 |} fF} Reserved 


21:20 |rR/w |TWHOLD1 Chip select and Data hold time from Write Enable in number of 
system clock cycles 


91g |} } Reserved 


17:16 IR/w  |TRHOLD1 Chip select hold time from Output Enable in number of system 
clock cycles 


Write Enable duration in number of system clock cycles 
Output Enable duration in number of system clock cycles 
Read address setup in number of system clock cycles 
Address setup in number of system clock cycles 

Bz - [Reserved 


fo |v |raoresi re setup time prior to Chip Select in number of system clock 
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Ox1 


OxO 


Ox1 


Codec_CFGO: Codec Bank 0 Configuration (offset: 0x0040) 
Codec bankO memory access enable 
31 RW CodecO_EN 0: Disable 
1: Enable 
30:28 | | Reserved 
Number of Flash Chip Select1 data bus bits: 
Codec_ 0: Reserved 
ed WIDTHO 1: 16 bits (default) 
2: 32bits 
as Reserved 0x0 
CSADRO Address hold time from Chip Select in number of system clock Gi 
cycles 
a3:22 | oF Reserved Ox0 
31:20 a TWHOLDO Chip select and Data hold time from Write Enable in number of Ox 
ao clock cycles 
19:18 | 1 Reserved 0x0 
17:16 IR/w_ |TRHOLDO {= select hold time from Output Enable in number of system 
clock cycles 
Write Enable duration in number of system clock cycles OxF 
fer dame Tot Output Enable duration in number of system clock cycles OxF 
TRADRO Read address setup in number of system clock cycles Ox2 
TWADRO Address setup in number of system clock cycles Ox2 
a ieee Reserved Ox0 
f:0 |v _raorcso Address setup time prior to Chip Select in number of system clock oxi 
cycles 
Codec_CFG1: = Bank 1 a (offset: 0x0044) 
peu bank1 memory access enable 
31 RW Codec1_EN 0: Disable 
1: Enable 
a a a es 
Number of Flash Chip Select1 data bus bits: 
Codec_ 0: Reserved 
21265 WIDTH1 1:16 bits (default) 
2: 32bits 
as Reserved 0x0 
CSADR1 Address hold time from Chip Select in number of system clock Ox1 
cycles 
23:22 2 Reserved 0x0 
21:20 IR/w |TWHOLD1 Chip select and Data hold time from Write Enable in number of Oxd 
system clock cycles 
19:18 i Reserved 0x0 
17:16 IR/w_ |TRHOLD1 Chip select hold time from Output Enable in number of system Ox 
clock cycles 
15:12 IR/W |TWE1 Write Enable duration in number of system clock cycles OxF 
11:8 |R/W |TOE1 Output Enable duration in number of system clock cycles OxF 
17:6 |R/W_ |TRADR1 Read address setup in number of system clock cycles Ox2 
TWADR1 Address setup in number of system clock cycles Ox2 
2 oF Reserved Ox0 
fo frrw _fraorcsi Address setup time prior to Chip Select in number of system clock Ose 
cycles 
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Codec_DMA_ = Codec DMA Configuration (offset: 0x0048) 


| 
i a aT Reserved 


21:20 [Rw ttTWwHOLD Data hold time from inactive of Write Enable in number of system 
clock cycles 


as6 | | Reserved 
15:12 Write Enable duration in number of system clock cycles 
Output Enable duration in number of system clock cycles 


75 of} Reserved 


DMA mode selection 

0: Both of DMA channel 0/1 use to RDO_N/WRO_N control signal 
a EM RIMEDE 1: DMA channel 0 use RDO_N/WRO_N and DMA channel 1 use 

RD1_N/WR1_N 


Ba; f _[Reserved 
lo ~=—s |R/W)s[DMA_EN DMA function enable 


3.16.3 CodecO Memory Space (base: 0x1000.3000) 


Codec0O_Memory(offset: OxO0000~0x007F) > 128Byte only 
Codec_DMA_CHO(offset: 0x0100) 


3.16.4 Codec1 Memory Space (base: 0x1000.3800) 


Codec1_Memory(offset: 0xO000~0x007F) > 128Byte only 
Codec_DMA_CH1(offset: 0x0100) 
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3.17 NAND Flash Controller 


3.17.1 Introduction 


In price, the NAND flash memory is much close to NOR flash memory. So some users start to execute the 
boot code on a NAND flash and execute the main code on a DRAM. 


3.17.2 Specification 


3.17.2.1 Features 


1. 


SO 9B wi 


Support read / erase / page program NAND flash memory. 

Hardware ECC engine. (Hardware generating and software correcting) 

Only supports NAND flash memory with 512-bytes page size and 8-bits data. 
Indirect access for special command. 

Configurable write protect register. 

Little / bit ending operation. 

Flash pin share with PCI interface. (Under PCI host mode) 


3.17.2.2 Normal Mode Flow 


Under this mode, CPU must first configure the command register of the controller register. After 
configuration of the command register, the controller will send serial command and address to NAND 
flash memory. And then a byte data will be read (write) from data buffer (NAND flash) to NAND flash 
(data buffer). At the same time, CPU or GDMA is responsible to write (read) data into (from) data 


buffer. 


DSRT3883_V1.0_071210 
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CPU configure GDMA 
CPU configure NAND 
controller 
CPU kick NAND 
controller 


NAND controller send 
command / address 
CPU or GDMA read/ 

write data buffer 

NAND controller done 

& int to CPU 


Fig. 3-17-1 Normal Mode Flow 
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3.17.2.3 ECC 


The ECC engine uses Hamming code. The Hamming code will generate a 24-bit ECC per 512 bytes in 
order to perform a 2-bit detection and a 1-bit correction. 

In our application, hardware will performs ECC error detection, and software will performs 1-bit ECC 
error correction. 

Following table shows how the 24-bit ECC was generated from 512-byte data. 


1 byte Par] 
3 byte = 
[Pa | 


4 byte 


509 byte [Pe] [Pre 

510 byte | | 

511 byte Seley ee 

512 byte ra | 
Pz PP 


P4 P4* 


Fig. 3-17-2 24-bit ECC was generated from 512-byte data 


P1 = bit7 * bit5 “ bit3 * bit1 * P1 
P2 = bit7 * bit6 * bit3 * bit2 * P2 
P4 = bit7 * bit6 * bits * bit 4% P4 
P8 = bit7 * bit6 * bits * bit 4 * P4 * bit3 * bit2 * bit1 * bitO * P8 


P1* = bit8 * bit6 * bit4 “ bit2 * P1* 
P2* = bit5 * bit4 * bit1 * bito * P2* 
P4* = bit3 * bit2 * bit1 “ bit 0 * P4* 
P8* = bit7 * bit6 * bitS * bit 4 * P4 * bit3 * bit2 * bit1 * bit * P8* 


Following table shows how the 24-bit ECC bits are arranged in three bytes. The first and second ECC 
byte contains row parity bits. The third ECC byte contains six column parity bits, plus two row parity 
bits. 


pect ar [ee [as [a [ae [ae [a] a 
Peco] ree | por | px | rx | pie | pe | ps | pe 
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The figure shows the hardware ECC detection flowchart. 


New ECC generated 
during data read 


XOR previous ECC with 
new ECC 


All results = 0 


Y 
Error detected : 


11 bits data = 1 (correctable error) 
1 bit data = 1 (ECC error) 


Fig. 3-17-3 hardware ECC detection flowchart 


3.17.2.4 Interfaces 


3.17.2.5 Major interfaces 
The major interfaces of NAND flash controller are illustrated below. 
CLE 


PBus ! 
GDMA : 
GDMA i/f 
<> 
NAND Flash ALE 
as 
PCI PCI Req. Gontollen nCE NAND Flash 
Arbitor <——__ nWE Memory 
R/nB 
Boot Buffer Buffer i/f 
(4KB) 


1/0 0~7 
Fig. 3-17-4 Interfaces of NAND flash controller 


3.17.2.6 In/Out ports 
The input/output ports of the NAND flash controller are listed in the table below. 


PortName VO Width [Description 


Clock and Reset 


ck tft fperate clock 
rtm tft Asynchronous reset (act low) 


Pbus interface 


initrd ft Read request from initiator 
initwe ft [Write request from initiator 
initreg tft Access request from initiator 
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initaddr 82 Transaction address frominitiator 
init_bsel | |4 [Transaction lengthinbyte 
initwdata 82 Write data from initiator 
tardy Ready fromtarget 
tgrdata tt d82 Read datafromtarget_ 


Buffer interface 


PCI arbiter interface 


GDMA interface 


DMA_NAND_REQ lO = {1s [DMA request 


DMA_NAND_ACK Ho fa DMA acknowledge 
DMA_NAND_FINISH [4s JDMA finish 


Command latch enable 
Address latch enable 


Chip enable (active low) 
Read enable (active low) 


Write enable (active low) 
Ready / Busy (active low) 


Data in/out 


3.17.3 Register Description (base: 1000.0800) 
CTRL (offset: 0x04, default: 0x00) 


Bits Type Name Description Init Value 
31:24 Reserved 
23:16 RW TWAITB Dummy time period to wait busy signal = clock * 0x0 
(TWAIT+1) 
15:12 RW THOLD Hold time duration = clock * (THOLD+1) 0x0 
11:8 RW TPERIOD Period time duration = clock * (TPERIOD+1) 0x0 
7:4 RW TSETUP Setup time duration = clock * (TSETUP+1) 0x0 
3:2 RW BURST_SIZE 0:1 DW 0x0 
1:2 DW 
2:4DW 
3:8 DW 
1 RW DBUF_CLR Clear data buffer 0x0 
0 RW WP Write protect 0x0 
TRANS_CFG (offset: 0x00, default: 0x00) 
Bits Type Name Description Init Value 
31:30 Reserved 
29:20 RW BNUM_DATA Byte number of data to be transferred 0x528 
19 Reserved 
18:16 RW BNUM_ADDR Byte number of address |0Ox3 
Note: maximum number is 4 
15:14 Reserved 
13:12 RW BNUM_CMD3 Byte number of command 3 0x0 
11:10 RW BNUM_CMD2 Byte number of command 2 Ox0 
9:8 RW BNUM_CMD1 Byte number of command 1 Ox1 
7 RW RESPB_DATA Respect busy signal after data phase Ox0 
6 RW RESPB_ADDR Respect busy signal after address phase Ox0 
5 RW RESPB_CMD3 Respect busy signal after command 3 phase Ox0 
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4 RW RESPB_CMD2 Respect busy signal after command 2 phase Ox0 
3 RW ECC_ENA ECC enable 0x0 
0: disable 
1: enable 
Note: In read transfer, HW ECC check function will be 
active. In write transfer, HW ECC generate function will be 
active. 
2 RW DMA_ENA Issue a request to generic DMA when data read/write. Ox0 
0: CPU will get/put data from/to data buffer. 
1: GDMA will get/put data from/to data buffer. 
1 RW WR_TRANS The transfer is read / write. 0x0 
0: read 
1: write 
0 WC KICK_TRANS Kick the a NAND flash transfer 0x0 
0: no transfer 
1: kick a transfer 
Note: this bit will auto clear 
CMD1 (offset: 0x04, default: 0x00) 
Bits Type Name Description Init Value 
31:24 Reserved 
23:16 RW |CMD1_BYTE3 3rd byte of command 1 Ox0 
15:8 RW |CMD1_BYTE2 2nd byte of command 1 0x0 
7:0 RW |CMD1_BYTE1 1st byte of command 1 0x0 
CMD2 (offset: 0x08, default: 0x00) 
Bits Type Name Description Init Value 
31:24 Reserved 
23:16 RW CMD2_BYTE3 3rd byte of command 2 Ox0 
15:8 RW |CMD2_BYTE2 2nd byte of command 2 0x0 
7:0 RW |CMD2_BYTE1 1st byte of command 2 0x0 
CMD3 (offset: OxOc, default: 0x00) 
Bits Type Name Description Init Value 
31:24 Reserved 
23:16 RW |CMD3_BYTE3 3rd byte of command 3 0x0 
15:8 RW |CMD3_BYTE2 2nd byte of command 3 0x0 
7:0 RW |CMD3_BYTE1 1st byte of command 3 0x0 
ADDR (offset: OxOc, default: 0x00) 
Bits Type Name Description Init Value 
31:24 RW ADD_BYTE4 Ath byte of address 
23:16 RW ADD_BYTE3 3rd byte of address 0x0 
15:8 RW ADD_BYTE2 2nd byte of address 0x0 
7:0 RW ADD_BYTE1 1st byte of address 0x0 
DATA (offset: OxOc, default: 0x00) 
Bits Type Name Description Init Value 
31:0 RW [DATA Data for read / write 0x0 
ECC_ENC (offset: OxOc, default: 0x00) 
Bits Type Name Description Init Value 
31:24 Reserved 
23:16 R ENC_BYTE2 3rd byte of ECC encode 0x0 
15:8 R ENC_BYTE1 2nd byte of ECC encode 0x0 
7:0 R ENC_BYTEO 1st byte of ECC encode 0x0 
STATUS (offset: OxOc, default: 0x00) 
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Bits Type Name Description Init Value 
31:17 Reserved 
16:8 R DEC_BYTE ECC decode fail byte address Ox0 
7 Reserved 
6:4 R DEC_BIT ECC decode fail bit address 0x0 
3 Reserved 
2 R ND_RB_N NAND flash ready Ox1 
0: busy 
1: ready 
1 R DEC_ERR ECC decode check status Ox0 
0: no error 
1: correctable error or ecc error 
0 R BUSY NAND flash controller is in busy. Ox0 
0: idle 
1: busy 


3.18 USB Host Controller & PHY 


3.18.1 Features 


—Complies with the USB 2.0 Specification 

—Host Controller Interface (OHCI) Specification, Version 1.0a. 

—Supports ping and split transactions 

—Descriptor and data prefetching. 

—Complies with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the Open 
Host Controller Interface (OHCI) Specification, Version 1.0a. 

—UTMI (legacy), UTMI+ to the PHY 
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3.18.2 Block Diagram 


USB Host 
Controller DataRam| |Desc Ram 
—_— 


USB2.0EHCI Controller | <_- UPHYO <=> — Portd 


pbus == —» 


Bus 
Wrapper] t 
TUS a> 
Gem USB 1.1 OHCI 
UPHY] <> ~——~Portl 
—=»> Controller —=p 
Strap signal Sideband signa 


Fig. 3-18-1 USB Host Controller & PHY Block Diagram 


3.18.3 Register Description (base: 0x101C.0000) 


NOTE: To program EHCI and OHCI registers and initialize the core, refer to the Enhanced Host Controller 
Interface Specification for Universal Serial Bus and Open Host Controller Interface Specification for USB, 
respectively. 


3.18.3.1 EHCI Operation register (BASE: 0x101C.0000) 
EHCI Capability Register 


: : Offset From EHIC AHB 
Mnemonic Register Name Siive SiartAdd ese Default 
HCCAPBASE Capability Register USBBASE'+00h 0x1000010 
HCSPARAMS Structural Parameter USBBASE+04h 0x1116 
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HCCPARAMS 


Capability Parameter 


USBBASE+08h 


0xA010 

Note:The lsochronous 
Scheduling Treshold value 
is set to 1 by default. If 
Descriptor/Data Prefetech 
is selected, the valueis 
set2. 


USBBASE is fixed to EHCI slave start address = 0x101C.0000 


EHCI Operational Registers 


Mnemonic Register Name cine ee Default 
USBCMD USB Command USBOPBASE‘+00h cao 
USBSTS USB Status USBOPBASE+04h 0x1000 
USBINTR USB Interrupt Enable USBOPBASE+08h 0x0 
FRINDEX USB Frame Index USBOPBASE+0ch Ox0 
CTRLDSSEGMENT |4G Segment Selector USBOPBASE+10h Ox0 
PERIODICLISTABLE |Periodic Frame List Base |USBOPBASE+14h 0x0 

Address Register 
ASYNCLISTADDR — |Asynchronous List Adress |USBOPBASE+18h Ox0 


1. USBOPBASE is fixed to the EHCI slave start address+ 10 (offset= ~ h10) 
2. The default value depends on whether Async park capability is enabled Disabled=0x0_0000 


and 


enabled=0x0008_OBOO 


The default value is: 
Ox8_0000 if Async park capability is disabled (through coreConsultant) 


Ox8_0B00 if Async park capability is enabled. 


EHCI Auxiliary Power Well Registers 


Offset From EHIC AHB 
M i Regi N Defaul 
nemonic egister Name Slave Start Address efault 

CONFIGFLAG Configured Flag Register |USBOPBASE+40h 0x0 

PORTSC_1 to 

PORTSC_15 Port Status/Control USBOPBASE+44h 0x2000 
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3.18.3.2 OHCI Operation register (BASE: 0x101C.1000) 


€ 0 
0 
0 
‘ 
8 
c 
10 
14 
18 
1c 
20 
24 
28 
2c 
30 
HcPeriodicStart 
54+4°NDP 


FSSSERESEBE 
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—the USB 2.0 Specification (Revision 1.0a), operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 
12-Mbps) and Low-Speed (LS, 1.5-Mbps) modes 

—Supports up to 2 bulk-in and bulk out endpoints, including control endpoint 0 

—Packet DMA (PDMA) is integrated for efficient data transfer. 

—Support bulk-out aggregation features. More than one packet can be aggregated to single bulk 


transfer. 


—Support two RX descriptor rings and two TX descriptor rings for QoS service. 


3.19.1.1 PDMA descriptor format 
3 
1 0 
SDPO[30:0] 
[D B 
DIL UJL 
Oo|s SDLO[13:0] R/S SDL1[13:0] 
N/0O S$|1 
E I 
SDP1[30:0] 
Reserve EP Reserved The DWORD is 
[3:0] [3:0] [23:0] called TXINFO 
Byte 3 Byte 2 Byte 1 Byte 0 
SDP : Segment Data Pointer 
SDL : Segment Data Length 
LS : Last Segment 
DDONE : DMA Done. Indicate DMA 
has transfer the segment pointed by EP: indicated the endpoint that issues 
this TX descriptor this packet. 
Burst : when set, the scheduler can 
not hand-over to other TS queues. 
Should go on to transmit the next 
packet 
Fig. 3-19-1 PDMA TX descriptor format 
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SDPO[30:0] 
| D B 
nails UTL 
O/Ss SDLO[13:0] R|S SDL1[13:0] 
N/0 Sil 
E 7 
SDP 1[30:0] 
Reserve EP Reserved Received byte count The DWORD is 
[3:0] [3:0] [23:16] [15:0] called RXINFO 
Byte 3 Byte 2 Byte 1 Byte 0 
SDP : Segment Data Pointer 
SDL : Segment Data Length 
LS : Last Segment 
DDONE : DMA Done. Indicate DMA 
has transfer the segment pointed by EP: indicated the endpoint that issues 
this TX descriptor this packet. 
Burst : when set, the scheduler can 
not hand-over to other TS queues. 
Should go on to transmit the next 
packet 
Fig. 3-19-2 PDMA RX descriptor format 
3.19.1.2 Bulk-out aggregation format 
3 
1 
Agg_hart31-0] Agg_hdr[31:0] 
Agg_hdr[31:16] reserved; 
Payload Agg_hdr[15:0] payload_length; 
Padding Notice: 
einen 1) Each aggregation frame should add padding to align 4 byte 
= i boundary. 
2) the payload_length indicator the length of payload (no 
Payload include padding) 
Padding 
Agg_hdr[31:0] 
Payload 
Padding 
Agg Tail = 0x0 
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3.19.2 Register Description (base: 0x1012.0000) 


3.19.2.1 USB control registers 
Refer to case_cusb2_spec.pdf. 


Registers address = Byte address * 4. 


3.19.2.2 UDMA registers 
UDMA_CTRL (offset: 0x0800,default:0x00000000) 
Bits Type j/Name Description Init Value 
31:26 Reserved 
25 R/W |EPOUT1_DMAEN EPOUT1 UDMA enable. 0x0 
24 R/W_ |EPOUTO_DMAEN EPOUTO UDMA enable. 0x0 
23:18 
17 R/W |EPOUT1_AGGEN EPOUT1 UDMA de-aggregation enable. Ox0 
16 R/W |EPOUTO_AGGEN EPOUTO UDMA de-aggregation enable. Ox0 
15:10 |- - Reserved - 
9 R/W_ |EPOUT1_QSEL EPOUT1 Rx ring mapping. Ox0 
8 R/W_ |EPOUTO_QSEL EPOUTO Rx ring mapping. 0x0 
7:5 - - Reserved - 
4 R/W_ |\WAKEUP_EN USB wakeup host enable. 0x0 
3:2 - - Reserved 0x0 
1 R/W |UDMA_RX_EN UDMA Rx enable. Ox0 
0 R/W |UDMA_TX_EN UDMA Tx enable. 0x0 
UDMA_WRR (offset: 0x0804,default:0x00000000) 
Bits Type |Name Description Init Value 
31:30 |- - RESERVED - 
29:28 |R/W |SCH_MODE Scheduling mode 0x0 
00: WRR 
01: strict priority, EP1 > EP2 > EP3 > EP4 > EP5 > EP6 
10: mixed mode, EP1 > EP2 > WRR(EP3, EP4, EP5, EP6) 
27:23 ‘|- - Reserved - 
22:20 |R/W |SCH_WT_EP6 Scheduling weight of EPOUT6 Ox0 
19 - - Reserved - 
18:16 |R/W |SCH_WT_EP5 Scheduling weight of EPOUT5 Ox0 
15 - - Reserved - 
14:12 |R/W |SCH_WT_EP4 Scheduling weight of EPOUT4 Ox0 
11 - - Reserved - 
10:8 R/W_ |SCH_WT_EP3 Scheduling weight of EPOUT3 Ox0 
7 - - Reserved - 
6:4 R/W_ |SCH_WT_EP2 Scheduling weight of EPOUT2 Ox0 
3 - - Reserved - 
2:0 R/W |SCH_WT_EP1 Scheduling weight of EPOUT1 Ox0 
3.19.2.3 PDMA registers 
TX_BASE_PTRO (offset:0x1000,default:0x00000000) 
Bits |Type |Name Description Init Value 
31:16 |- - Reserved - 
15:0 |R/W_ |TX_BASE_PTRO Point to the base address of TX_RingO (4-DWORD aligned 0x0 
address) 
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TX_MAX_CNTO (offset:0x1004,default:0x00000000) 


31:8 Reserved 
7:0 R/W_ |TX_MAX_CNTO The maximum number of TXD count in TXD_RingO. 0x0 


TX_CTX_IDXO (offset:0x1008,default:0x00000000) 


31:8 Reserved 
7:0 R/W_ |TX_CTX_IDXO Point to the next TXD CPU wants to use 0x0 


TX_DTX_IDXO (offset:0x100C,default:0x00000000) 


31:8 |- - Reserved 0x0 
7:0 RO _|TX_DTX_IDXO Point to the next TXD DMA wants to use 0x0 


TX_BASE_PTR1 (offset:0x1010,default:0x00000000) 
TX_MAX_CNT1 (offset:0x1014,default:0x00000000) 
TX_CTX_IDX1 (offset:0x1018,default:0x00000000) 
TX_DTX_IDX1 (offset:0x101C,default:0x00000000) 


RX_BASE_PTRO (offset:0x1100,default:0x00000000) 


31:16 |- - Reserved - 
15:0 |R/W_ /RX_BASE_PTRO Point to the base address of RXD Ring #0 (GE ports). It should |OxO 
be a 4-DWORD aligned address 


RX_MAX_CNTO (offset:0x1104,default:0x00000000) 


31:8 Reserved 
7:0 R/W_ |RX_MAX_CNTO The maximum number of RXD count in RXD Ring #0. 0x0 


RX_CALC_IDXO (offset:0x1108,default:0x00000000) 


31:8 Reserved 
7:0 R/W_ |RX_CALC_IDXO Point to the next RXD CPU wants to allocate to RXD Ring #0. —_|Ox0 


FS _DRX_IDXO (offset:0x110C,default:0x00000000) 


Reserved 
RX_DRX_IDXO Point to the next RXD DMA wants to use in FDS Ring#O. It 
should be a 4-DWORD aligned address. 


RX_BASE_PTR1 (offset:0x1110,default:0x00000000) 
RX_MAX_CNT1 (offset:0x1114,default:0x00000000) 
RX_CALC_IDX1 (offset:0x1118,default:0x00000000) 
RX _DRX_IDX1 (offset:0x111C,default:0x00000000) 
PDMA_INFO (offset:0x1200,default:0x1008020E) 


31:28 |RO VERSION PDMA controller version. Ox1 
27:24 |RO INDEX_WIDTH Ring index width OxC 
23:16 |RO BASE_PTR_WIDTH Base pointer width, x 0x10 


Base_addr[31:32-x] is shared with all ring base addr. 
Only ringO’s base address [31:32-x] field is writable. 


15:8  |RO RX_RING_NUM Rx ring number Ox2 
7:0 RO TX_RING_NUM Tx ring number Ox2 
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PDMA_GLO_CFG (offset:0x1204,default:0x00000050) 


Bits Type |Name Description Init Value 
31:29 Reserved 
28:16 HDR_SEG_LEN Specify the header segment size in byte to support RX Ox0 
header/payload scattering function, when set to a non- 
zero value. 
When set to zero, the header/payload scattering feature is 
disabled. 
15:8 |- - Reserved - 
7 R/W_ |BIG_ENDIAN The endian mode selection. DMA applies the endian rule to |Ox0 


convert payload and TX/RX information. DMA won't apply 
endian rule to register or descriptor. 1: big endian. 0: little 


endian. 

6 R/W_ |TX_WB_DDONE 0:Disable TX_DMA writing back DDONE into TXD Ox01 
1: Enable TX_DMA writing back DDONE into TXD 

5 - - Reserved - 

4 R/W |WPDMA_BT_SIZE Define the burst size of WPDMA 0x01 


0: 4 DWORD (16bytes) 
1: 8 DWORD (32 bytes) 


3 RO |RX_DMA_BUSY 1: RX_DMA is busy 0x0 
0: RX_DMA is not busy 
2 R/W |RX_DMA_EN 1: Enable RX_DMA Ox0 


0: Disable RX_DMA (when disabled, RX_DMA will finish the 
current receiving packet, then stop.) 


1 RO |TX_DMA_BUSY 1: TX_DMA is busy 0x0 
0: TX_DMA is not busy 
0 R/W |TX_DMA_EN 1: Enable TX_DMA 0x0 


0: Disable TX_DMA (when disabled, TX_DMA will finish the 
current sending packet, then stop.) 


PDMA_RST_IDX (offset:0x1208,default:0x00000000) 


Bits Type |Name Description Init Value 
31:18 Reserved 
17 W1C /RST_DRX_IDX1 Write 1 to reset to RX_DMARX_IDX1 to 0 Ox0 
16 W1C /RST_DRX_IDXO Write 1 to reset to RX_DMARX_IDXO to 0 Ox0 
15:2 |- - Reserved - 
1 W1C |/RST_DTX_IDX1 Write 1 to reset to TX_DMATX_IDX1 to 0 Ox0 
0 W1C /RST_DTX_IDXO Write 1 to reset to TX_DMATX_IDXO to 0 Ox0O 
DELAY_INT_CFG (offset:0x120C,default:0x00000000) 
Bits Type |Name Description Init Value 
31 RW |TXDLY_INT_EN 1: Enable TX delayed interrupt mechanism. 0x0 
0: Disable TX delayed interrupt mechanism. 
30:24 |RW- |TXMAX_PINT Specified Max # of pended interrupts. 0x0 


When the # of pended interrupts is equal or greater than 
the value specified here or interrupt pending time reach the 
limit (See below), an Final TX_DLY_INT is generated. 


Set to 0 will disable pending interrupt count check 


23:16 |RW  |TXMAX_PTIME Specified Max pending time for the internal TX_DONE_INTO-|Ox0 
5. When the pending time equal or greater TXMAX_PTIME x 
20us or the # of pended TX_DONE_INTO-5 equal or greater 
than TXMAX_PINT (see above), an Final TX_DLY_INT is 
generated 
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Set to 0 will disable pending interrupt time check 


15 RW |RXDLY_INT_EN 1: Enable RX delayed interrupt mechanism. 0x0 
0: Disable RX delayed interrupt mechanism. 
14:8 |RW |RXMAX_PINT Specified Max # of pended interrupts. 0x0 
When the # of pended interrupts equal or greater than the 
value specified here or interrupt pending time reach the 
limit (See below), an Final RX_DLY_INT is generated. 
Set to 0 will disable pending interrupt count check 
7:0 RW |RXMAX_PTIME Specified Max pending time for the internal RX_DONE_INT. |Ox0O 
When the pending time equal or greater RXMAX_PTIME x 
20us or , the # of pended RX_DONE_INT equal or greater 
than RXMAX_PCNT (see above), an Final RX_DLY_INT is 
generated 
Set to 0 will disable pending interrupt time check 
INT_STATUS (offset: 0x1220,default:0x00000000) 
Bits Type Name Description Init Value 
31 R/W_ |RX_COHERENT RX_DMA finds data coherent event when checking ddone |Ox0O 
bit. 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
30 R/W_ |RX_DLY_INT Summary of the whole WPDMA RxX related interrupts Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
29 R/W_ |TX_COHERENT TX_DMA finds data coherent event when checking ddone |0x0 
bit. 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
28 R/W_ |TX_DLY_INT Summary of the whole WPDMA YX related interrupts Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
27:18 |- - Reserved - 
17 R/W_ |RX_DONE_INT1 RX Queue#1 packet receive interrupt 0x0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
16 R/W_ |RX_DONE_INTO RX Queue#O packet receive interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
15:2 - - Reserved - 
1 R/W |TX_DONE_INT1 TX Queue#1 packet transmit interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
0 R/W |TX_DONE_INTO TX Queue#0 packet transmit interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
INT_MASK (offset:0x1228,default:0xO00000000) 
Bits Type |Name Description Init Value 
31 R/W |RX_COHERENT_INT_MSK _ |Interrupt enable for RX_DMA data coherent event.. 0x0 
1: Enable the interrupt 
0: Disable the interrupt 
30 R/W_ |RX_DLY_INT_MSK Summary of the whole WPDMA RX related interrupts |Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
29 R/W_ |TX_COHERENT_INT_MSK _ |Interrupt enable for TX_DMA data coherent event.. 0x0 
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1: Enable the interrupt 
0: Disable the interrupt 


28 R/W_ |TX_DLY_INT_MSK Summary of the whole WPDMA TX related interrupts |Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
27:18 |- - Reserved - 
17 R/W |RX_DONE_INT_MSK1 RX Queue#1 packet receive interrupt Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
16 R/W_ |RX_DONE_INT_MSKO RX Queue#O packet receive interrupt Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
15:2 |- - Reserved - 
1 R/W |TX_DONE_INT_MSK1 TX Queue#1 packet transmit interrupt Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
0 R/W_ |TX_DONE_INT_MSKO TX Queue#0 packet transmit interrupt Ox0 
1: Enable the interrupt 
0: Disable the interrupt 
PDMA_WRR (offset: 0x1280,default:0xO00000000) 
Bits Type |Name Description Init Value 
31:30 ‘|- - RESERVED - 
29:28 |R/W |SCH_MODE SCHEDULING MODE 0x0 
00: WRR 
01: strict priority, QO > Q1 > Q2 > Q3 
10: mixed mode, QO > Q1 > WRR(Q2, Q3) 
27:15 s|- - RESERVED - 
14:12 |R/W_ |SCH_WT_Q3 SCHEDULING WEIGHT OF TX Q3 0x0 
11 - - RESERVED - 
10:8 R/W_ |SCH_WT_Q2 SCHEDULING WEIGHT OF TX Q2 0x0 
7 - - RESERVED - 
6:4 R/W |SCH_WT_Q1 SCHEDULING WEIGHT OF TX Q1 0x0 
3 - - RESERVED - 
2:0 R/W_ |SCH_WT_QO SCHEDULING WEIGHT OF TX QO 0x0 
DSRT3883_V1.0_071210 -135- 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 


3.20 Frame Engine 


3.20.1 Features 


— Wire-speed (1000Mbps) Ethernet LAN/WAN NAT/NAPT routing 
— L1-L7(content aware) policy table 

— Stateful packet inspection firewall 

— QoS support for multimedia traffic 

— Support per flow/rule accounting/rate limiting 

— Checksum/VLAN/PPPoE offload 


3.20.1.1 Network Interface 


— One 10/100/1000Mbps Ethernet MACs with RGMII/MII interfaces 

— One Scatter-Gather packet DMA with Rbus master interface 
(Note: Although there are two gigabit Ethernet ports, only one packet DMA is existed. 
From software point of view, only one software driver instance is used. The software 
driver could assign the TX packet destination by assign the PN filed in the TX descriptor) 

— One special port for packet processing engine 


3.20.1.2 PSE (Packet Switch Engine) Features 


— Four external ports and one special PPE port (for packet bridging/routing) 
— Efficient page-based buffer management (256 pages, each page is 128 bytes) 
— QoS-aware queue management 

— Supports 4 output queues per gigabit Ethernet port 

— WRR/Strict priority scheduling 

— Egress rate limiting/shaping 

— Non-blocking, wire-speed packet switching 

— Supports Jumbo frames up-to 12KB 

— Flow control for no-packet-loss guarantee 

— Emulated multicast support (can mirror a TX packet to CPU) 

— Checksum offload, VLAN & PPPOE header insertion (by CDMA) 

— Auto-Padding for sub-64B packets 


3.20.1.3 PPE Features 


— Supports 512 policy rules for ACL, accounting and rate limiting 
— The policy rules can base on pre-route/post-route L1-L7 headers & contents (up-to 16 bytes) 
— DDoS avoidance by rate limiting 

— Supports stateful packet filtering (SPI) 

— Supports IPv4 NAT/NAPT and IPv6 NAT routing 

— Supports 1/2/4/8/16K IPv4 NAPT flows 

— Supports virtual server, port-triggering & port forwarding 

— Supports any kind of IPv4 NAT(NAPT, Twice NAT) 

— Supports 16 PPPoE sessions 

— Supports cone-NAT, port-restricted NAT & Symmetric NAT 

— Supports per rule or per flow accounting or rate limiting 
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— Patent-pending Flow Offloading technology for flexible/high performance packet L3/L4 
packet processing 

— Supports double VLAN tagging (Q-in-Q) 

— Support VID Swapping 

— Support multi-WAN load balancing with H/W S/W cooperation 

— PS: All the PPE features mentioned above require software porting to enable 


3.20.1.4 QoS Related Features 


— Packets can be classified based on L1-L7 headers/content 

— Supports 4 TX queues 

— Supports WRR scheduling for GE ports 

— Supports egress rate limiting for each network port 

— Powerful buffer reservation scheme to reserve packet buffer resources for multi-media 
traffic 


3.20.1.5 Packet DMA (PDMA) Features 
— Supports 2 TX descriptor rings and one RX descriptor ring 
— Scatter/Gather DMA 
— Delayed interrupt 
— Configurable 4/8/16 32-bit word burst length 
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3.20.2 Block Diagram 


High Speed Bus ») 


> 
Scatter/Gathering 
DMA 
Checksum 
Offload 
Slow 
Bus Generic Packet Switch 
Fabric 
| 
GDMA #2 of GMACI GDMA #1 of GMAC1 | ‘ 
Ingress Parsing 
(or GMAC2) (or GMAC2) Berese Schedule? 
Egress Rate Limiting 
7 
Fig. 3-20-1 Frame Engine block diagram 
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3.20.2.1 PDMA FIFO-like Ring Concept 
Software Driver 
TX_Driver RX_Driver 
(i=0-1) (j=0) 
RX_CRX_IDX(j 
A A , ee. RI) 
(points to non-received CPU FSD) 
Rx_pkt # 
TX_CTX_IDX (i) 
Rx_pkt #fc 
(points to non-transmitted CPU TSD) 
Tx_pkt A > L Rx_pkt #d 
E iz RX_DRX_IDX (j) 
Tx_pkt #k A iO ; - 
0, w, (points to non-received DMA FSD) 
Tx_pkt # 2 a 
TX_DTX_IDX (i) : = 
; Tx_pkt#i = 
(points to non-transmitted DMA TSD) x ~ RX_CALC_IDX(j) 
(points to non-allocated FSD) 
TX_CRLS_IDX(i)* Lb 
(points to non-released TSD) Y Y 
~ PDMA/Frame Engine , 
TX_DMA_EN Pal RX_DMA_EN 
TX_DMA_BUSY RX_DMA_BUSY 
tM TX_DMA RX_DMA |_| pee 


TX_DONE_INT(i) 


PDMA_DLY_INT 
< : 


Note 1: TX_CRLS_IDX(i) and RX_CRX_IDX (j) are not in 


PDMA hardware, they are resident in CPU 


Note 2: 


TXQ0 : GE MAC low priority queue 


TXQ1 : GE MAC high priority queue 
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| RX_DONE_INT() 
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3.20.2.2 PDMA Descriptor Format 


3 
1 0 
SDPO[30:0] 
i) B 
DIL UJL 
O;Ss SDLO[13:0] R/S SDL1[13:0] 
N|0O $/1 
E il 
SDP1[30:0] 
uit PN QN u : : VPRI The DWORD is 
c;c|c;} 00 [2:0] 5'00000 [2:0] D/0|0 s SIDX[3:0] s| [2:0] VIDX[3:0] called TXINEO 
0;0|0 lF 
P Vv 
Byte 3 Byte 2 Byte 1 Byte 0 
SDP : Segment Data Pointer ICO : IP checksum offload enable 
SDL : Segment Data Length UDP : UDP checksum offload enable 
LS : Last Segment TCO : TCP checksum offload enable 
DDONE : DMA Done. Indicate DMA PN : Destination port Number 
has transfer the segment pointed by (0 : CPU, 1: GDMA #1, 2: GDMA #2, 
this TX descriptor 3-5 : Reserved, 6 : PPE, 7 : Discard ) 
Burst : when set, the scheduler can QN : Destination Queue Number 
not hand-over to other TS queues. UDF : User define field 
Should go on to transmit the next INSP : Insert PPPoE header 
packet SIDX : PPPoE Session index 
INSV : Insert VLAN tag 
VPRI : VLAN priority tag to be inserted 
VIDX : VLAN ID Index 
Fig. 3-20-3 PDMA TX descriptor format 
3 
1 0 
SDPO[31:0] 
[D 
DIL 
o|s SDLO[13:0] 0|1 SDL1[13:0] 
N/O 
Ee 
SDP1[31:0] 
Sate 
P/4 LILIA Al E 
Fe SP Par_RIt[7:0]//CPU_Rea Vv The DWORD is 
v[vielel sg} 20 oe a al?0) ~ Be FOR_Entty{1$:0] +—— called RXINFO 
LIL D 
BB 
Byte 3 Byte 0 
SDPO : Segment Data Pointer for hdr (if hp_sep_en=1) or the IPFVLD : IPv4 & (Hlen==5) 
whole pkt (if hp_sep_en = 0) L4FVLD : IPFVLD & No IP frag & (TCP|UDP) 
SDP1 : Segment Data Pointer for payload (valid when hp_seg_len!=0) IPF : IP Checksum Fail 
SDLO : RXWI + Packet hdr length (ifhp_seg_len!=0), or RXWI + Pkt len (if L4F : L4 Checksum Fail 
hp_seg_len!=0) AIS : Assist Info Select 
SDL1 : =payload length (if hp_seg_len!=0) 
DDONE : DMA Done. Indicate DMA Al: Assist Info 
has received the segments Par_RIt(AlS=0) : Parser Result form Port 
pointed by this RX descriptor CPU_Reason (AIS=1) : CPU reason from PPE to CPU 
FVLD : FOE_Entry valid 
Fig. 3-20-4 PDMA RX descriptor format 
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3.20.3 Register Description (base: 0x1010.0000) 


MDIO_ACCESS : MDIO Access (offset: 0x0000) 


MDIO command trigger. This bit is cleared by hardware after |Ox0 
31 wee \imMectwo tag 4 «=[COmmeneiscomplctes. 
- = 1: Read/write operation ongoing 
0: Read/write operation complete 
When set, this bit tells the PHY that this will be a Write Ox0 
operation using MD_DATA register. If this bit is not set, this will 
30 WO MD_WR be a Read operation, placing the data in MD_DATA register. 
1: Write operation. 
0: Read operation. 
29 - - Reserved 0x0 
28:24 |R/W MD_PHY_ADDR Address of PHY device 0x0 
23:21 |- - Reserved 0x0 
20:16 |R/W MD_REG_ADDR Register addresses within PHY device 0x0 
15:0 R/W MD_DATA PHY register read/write data 0x0 
MDIO_CFG1 : MDIO Configuration for GE port#1 (offset: 0x0004) 
31:30 |- - Reserved 0x0 
0: Disable GE1 MDC/MDIO auto polling 
29 R/W GE1_AUTO_POLL_EN Ox1 
/ = m= —~|1: Enable GE1 MDC/MDIO auto polling ms 
28:24 |R/W MD PHY1ADDR Address of Pin device #1. This register is used for PHY auto- oni 
- polling function. 
23:17 |- - Reserved 0x0 
Set to one to enable backpressure in half-duplex mode. 
76 nM GET BF_EN Set to 0 disable backpressure function in half-duplex mode ae 
GMAC1 force link status enable. When set, hardware will force |OxO 
GMAC link status according to bit[14:9]. When reset, bit[14:9] 
15 R/W GE1_FRC_EN 
/ aes will be ignored, and hardware will auto-polling PHY link status 
and set it to GMAC1. 
Force GE1 speed. When bit[15] is reset, this register will reflect |OxO 
current link status. 
00: 10M 
14:13 |R/W GE1_SPEED 01: 100M 
10: 1000M 
11: reserved 
Force GE1 duplex mode. When bit[15] is 0, this register will 0x0 
12 R/W GE1 DUPLEX reflect current link status. 
= 1: full duplex 
0: half duplex 
Force GE1 transmitting flow control ability. When bit[15] is 0, 
11 R/W GE1 FC 1X this register will reflect current link status. Ox 
- = 1: enable transmitting flow control ability 
0: disable transmitting flow control ability 
Force GE1 receiving flow control ability. When bit[15] is 0, this 
10 R/W GE1_FC_RX register will reflect current link status. Ox0 
1: enable receiving flow control ability 
0: disable receiving flow control ability 
Force GE1 link down. When bit[15] is 0, this register will reflect 
9 R/W GE1 LNK DWN current link status. Ox1 
ae. 1: link down. 
O: link up. 
8 RO GE1_AN_DONE Auto-negotiation done. When bit[15] is set, this register will 0x0 
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always be zero. 
00: 4 MHz 
01: 2Mhz 
7:6 R/W MDC_CLK_DIV 10° 1Mhz 0x01 
11: 512Khz 
0: MII clock speed for TURBO_MII Mode is 31.25Mhz 0x0 
: ae GELB G_MIl_FREG 1: MII clock speed for TURBO_MII Mode is 50 MHz 
n R/W GE1_TBO_MII_MOD 0: disable TURBO_MII_MODE 0x0 
E 1: Generate a 50Mhz TX_CLK when MAC speed is 100Mbps 
0: zero delay 
. 1: delay 200ps 
3:2 R/W GE1_RX_CLK_SKEW 2: delay 400ps 0x01 
3: clock inversion 
1 - - reserved 0x0 
0: HP Mode (clk and data are in-phase) 
0 R/W GE1_TX_CLK_MODE 0x01 
/ ae 1: 3COM mode (clk and data are 90 degree diff.) . 
FE_GLO_CFG : Frame Engine Global Configuration (offset: Ox0008) 
31:16 |R/W_ |EXT_VLAN Extended VLAN type 0x8100 
1us timer count in unit of clock cycle. For example, if frame 
15:8 R/W |US_CYC_CNT 0x84 
/ == engine is running at 133MHz, set this register to 8’d132. ‘ 
7:4 |R/W__|L2_SPACE L2 space. Unit is 8 bytes 
30); ob Reserved 
FE_RST_GLO : Frame Engine Global Reset (offset: Ox0C) 
31:16 |RC FC_DROP_CNT Flow control drop packet count. 0x0 
15:1 - - Reserved 0x0 
PSE reset 0x0 
0 WO PSE_RESET Write 1 to reset PSE 
Write 0 to disable reset PSE 


FE_INT_STATUS : Frame Engine Interrupt Status (offset: 0x0010) 


31 


PPE Counter Table Almost Full 
CNT_PPE_AF Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 


30 


- Reserved OxO 


29 


R/W 


GDMAi Counter Table Almost Full 
CNT_GDM1_AF Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 


28:26 


- Reserved OxO 


25 


R/W 


GE1discards a packet due to CRC error 
GE1_CRC_DROP Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 


24 


R/W 


PSE discards a packet due to buffer sharing limitation (flow 
control) 

Write 1 to clear the interrupt. 

Read to get the raw interrupt status 


PSE_BUF_DROP Ox0 


23 


22 


R/W 


R/W 


GE1 discards a packet due to other reason (e.g. too short, too 
long, FIFO overflow, checksum error,.., etc.) 

Write 1 to clear the interrupt. 

Read to get the raw interrupt status 

PSE port1 (GDMA1) flow control asserted. 

PSE_P1_FC Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 


GE1_OTHER_DROP Ox0 
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PSE portO (CDMA) flow control asserted. 

21 R/W PSE_PO_FC Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 
PSE free Q empty threshold reached & forced drop condition 
occurred. 

ae ae poe _FOUEMP TS Write 1 to clear the interrupt. ae 
Read to get the raw interrupt status 

19 - - Reserved 0x0 
GE port #1 link status changes (link, speed, flow control) 

18 R/W GE1_STA_CHG Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt.status 
TX_DMA finds data coherent event when checking ddone bit. 

17 R/W TX_COHERENT Write 1 to clear the interrupt. Ox0 
Read to get the raw interrupt status 
RX_DMA finds data coherent event when checking ddone bit. 

16 R/W RX_COHERENT Write 1 to clear the interrupt. 0x0 
Read to get the raw. interrupt status 

15:12 |- - Reserved 0x0 
Tx queue#3. packet transmit interrupt 

11 R/W TX_DONE_INT3 Write 1 to clear the interrupt. Ox0 
Read to get the raw interrupt status 
Tx queue#2 packet transmit interrupt 

10 R/W TX_DONE_INT2 Write 1-to clear the interrupt. 0x0 
Read to get the raw interrupt status 
Tx queue#1 packet transmit interrupt 

9 R/W TX_DONE_INT1 Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 
Tx queue#O packet transmit interrupt 

8 R/W TX_DONE_INTO Write 1 to clear the interrupt. Ox0 
Read to get the raw interrupt status 

7:3 - - Reserved 0x0 
Packet receive interrupt. 

2 R/W RX_DONE. INTO Write 1 to clear the interrupt. Ox0 
Read to get the raw interrupt status 
Delayed version of TX_DONE_INTO and TX_DONE_INT1. Write 

1 R/W TX_DLY_INT 1 to clear the interrupt. Ox0 
Read to get the raw interrupt status 
Delayed version of RX_DONE_INTO. 

0 R/W RX_DLY_INT Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 

FE_INT_ENABLE : Frame Engine Interrupt Enable (offset: 0x0014) 

[pits [TypeName Description initial valve 
PPE Counter Table Almost Full 

31 R/W CNT. PPE_AF 1: Enable the interrupt 0x0 
0: Disable the interrupt 

30 - - Reserved 0x0 
GDMA1z1 Counter Table Almost Full 

29 R/W CNT_GDM1_AF Write 1 to clear the interrupt. 0x0 
Read to get the raw interrupt status 

28:26 |- - Reserved 0x0 
GE1discards a packet due to CRC error 

25 R/W GE1_CRC_DROP 1: Enable the interrupt 0x0 
0: Disable the interrupt 

2A R/W PSE_BUF_DROP PSE discards a packet due to buffer sharing limitation (flow xt 
control) 
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1: Enable the interrupt 
0: Disable the interrupt 


GE1 discards a packet due to other reason (e.g. too short, too 
long, FIFO overflow, checksum error,.., etc.) 

1: Enable the interrupt 

0: Disable the interrupt 


23 R/W _|GE1_OTHER_DROP Ox0 


PSE port1 (GDMA1) flow control asserted. 
22 R/W PSE_P1_FC 1: Enable the interrupt 0x0 
0: Disable the interrupt 


PSE portO (CDMA) flow control asserted. 
21 R/W PSE_PO_FC 1: Enable the interrupt 0x0 
0: Disable the interrupt 


PSE free Q empty threshold reached & forced drop condition 
occurred. 


ca a pee EO EMPYY 1: Enable the interrupt oe 
0: Disable the interrupt 

19 - - Reserved 0x0 
GE port #1 link status changes (link, speed, flow control) 

18 R/W GE1_STA_CHG 1: Enable the interrupt Ox0 


0: Disable the interrupt 


TX_DMA finds data coherent event when checking ddone bit. 
17 R/W  |TX_COHERENT 1: Enable the interrupt 0x0 
0: Disable the interrupt 


RX_DMA finds data coherent event when checking ddone bit. 


16 R/W RX_COHERENT 1: Enable the interrupt 0x0 
0: Disable the interrupt 

15:12 |- - Reserved 0x0 
Tx queue#3 packet transmit interrupt 

11 R/W TX_DONE_INT3 1: Enable the interrupt 0x0 


0: Disable the interrupt 

Tx queue#2 packet transmit interrupt 
10 R/W  |TX_DONE_INT2 1: Enable the interrupt Ox0 
0: Disable the interrupt 


Tx queue#1 packet transmit interrupt 
9 R/W  |TX_DONE_INT1 1: Enable the interrupt 0x0 
0: Disable the interrupt 


Tx queue#0 packet transmit interrupt 


8 R/W — |TX_DONE_INTO 1: Enable the interrupt 0x0 
0: Disable the interrupt 

7:3 - - Reserved 0x0 
Packet receive interrupt. 

2 R/W RX_DONE_INTO 1: Enable the interrupt 0x0 


0: Disable the interrupt 


Delayed version of TX_DONE_INTO and 1: Enable the interrupt 


: BW ee 0: Disable the interrupt 


Delayed version of RX_DONE_INTO. 
0 R/W RX_DLY_INT 1: Enable the interrupt 0x0 
0: Disable the interrupt 


FOE_TS_T : Time Stamp (offset: Ox001C) 


31:24 |R PSE_FQ_PCNT PSE free Q page count Oxff 
23:16 |- Reserved 0x0 
Time stamp 
15:0 R/W FOE_TS_T 0x0 
/ a Note: Time Stamp unit is 1 sec. 3 
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3.20.3.1 Register Description - GDMA1 


GDMA1_FWD_CFG : GDMA1 Forwarding Configuration (offset: 0x0020) 
[pits [Type Name Description initial valve 
When GDM1_JMB_EN=1, this parameter define the maximum 
packet length(including CRC) that GDMA11 could receive in 
1024-byte unit. 

The valid value is from 0 ~12. 

27:26 Reserved 0x0 
0: GDM1 shaper add token every 1ms. 
1: GDM1 shaper add token every 20us. 0x0 
Please refer to GDM1_TK_RATE in GDMA1_SHPR_CFG register. 
0: Check VLAN tag with EXT_VLAN[15:0] 

1: Check VLAN tag with EXT_VLAN[15:8] only 

A Special mode to drop packets with payload > 256 bytes. 

0: Drop packets according to standard Ethernet frame length 
limitation. 

1: Drop packets with payload >256 bytes 

22 R/W GDM1_ICS_EN IPv4 header checksum check enable Ox1 
21 R/W GDM1_TCS_EN TCP checksum check enable Ox1 
20 R/W GDM1_UCS_EN UDP checksum check enable Ox1 
0: Drop received frames if length is great than 1518 (1522 for 
19 R/W GDM1_JMB_EN VLAN frames, and 1526 for double VLAN frames) 0x0 
: Allow receiving jumbo frames length up to 12kB. 
: Enable GMAC1 Tx padding function. 

: Disable GMAC1 Tx padding function. 

: Enable GMAC1 Tx CRC generation. 

: Disable GMAC1 Tx CRC generation. 

: Disable GDMA1 automatic Rx CRC stripping 

: Enable GDMA1 automatic Rx CRC stripping 

15 - - Reserved 0x0 
GDMA1 My MAC unicast frames destination port 
Ox0: CPU 

0x1: GDMA1 

14:12 /R/W GDM1_UFRC_P 0x2: GDMA2 Ox7 
Ox6: PPE 

0x77: Discard 
Others: Reserved 
11 - - Reserved 0x0 
GDMA!1 broad-cast MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

10:8 R/W GDM1_BFRC_P 0x2: GDMA2 0x7 
Ox6: PPE 

0x7: Discard 
Others: Reserved 
7 - - Reserved 0x0 
GDMA1 multi-cast MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

6:4 R/W GDM1_MFRC_P 0x2: GDMA2 Ox7 
Ox6: PPE 

0x7: Discard 
Others: Reserved 


Ww 

ie 

N 

ioe) 
[f 


GDM1_JMB_LEN 


GDM1_20US_TICK_S 


25 R/W 
/ LT 


24 R/W GDM1_TCI_81xx 0x0 


23 R/W _|GDM1_DROP_256B Ox0 


18 R/W GDM1_DISPAD 0x0 


17 R/W GDM1_DISCRC 0x0 


Fr OlP O[F OfF 


16 R/W GDM1_STRPCRC Ox1 
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Reserved 


0x0 


2:0 R/W _|GDM1_OFRC_P 


GDMAI1 other MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

0x2: GDMA2 

Ox6: PPE 

0x7: Discard 

Others: Reserved 


Ox7 


31:26 |- 5 


GDMA1_SCH_CFG : GDMA1 Scheduling Configuration (offset: 0x0024) 


Reserved 


Ox0 


25:24 |R/W  |GDM1_SCH_MOD 


0x0: WRR 

Ox1: Strict Priority, Q3>Q2>Q1>Q0 
0x2: Mixed, Q3>WRR(Q2,Q1,Q0) 
0x3: Reserved 


0x0 


23:15 |- = 


Reserved 


0x0 


14:12 |R/W  |GDM1_WT_Q3 


Q3’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


0x3 


11 - - 


Reserved 


0x0 


10:8 R/W GDM1_WT_Q2 


Q2’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


Ox2 


Reserved 


0x0 


6:4 R/W |GDM1_WT_Q1 


2:0 R/W |GDM1_WT_QO 


Q1’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 
Reserved 

QO’s weight 
OxO: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


Ox1 


0x0 


0x0 


GDMA1_SHPR_CFG : GDMA1 Output Shaper Configuration (offset: 0x0028) 


Reserved 


GDM1_SHPR_EN 


GDMA1 output shaper enable. 
0: Disable 
1: Enable 


R/W _|GDM1_BK_SIZE 
15:14 |- . 


R/W _|GDM1_TK_RATE 
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GDMA1 output shaper maximum bucket size. Unit is 1kB. 
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GDMA1 output shaper token rate. Unit is 8B/ms or 8B/20us. 
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GDMA1_MAC_ADRL : GDMA1 MAC Address LSB (offset: 0x002C) 


31:0 R/W GDM1_MY_MAC_L_ |GMAC1 MAC address bit 31-0 0x0 


GDMA1_MAC_ADRH : GDMA1 MAC Address MSB (offset: 0x0030) 


31:16 |- - Reserved OxO 
15:0 R/W GDM1_MY_MAC_H |GMAC1 MAC address bit 47-32 0x0 


3.20.3.2 Register Description - PSE 
PSE_FQ_CFG (offset:0x0040) 


Description initial valve 

31:24 |R/W FQ MAX PCNT Maximum free Q page count. Please reset PSE after re- OxFE 
— = programming this register. 

23:16 |R/W FQ_FC_RLS Free Q flow control release threshold. Ox6C 
15:8 R/W FQ_FC_ASRT Free Q flow control assertion threshold. Ox4C 

Free Q empty threshold. If one input port is FC asserted and 
7:0 R/W FQ_FC_DROP this threshold is reached, PSE will drop any new coming frame |0x10 

from this port. 


CDMA_FC_CFG (offset:0x0044) 


31:29 |- - Reserved 0x0 
Allows high priority Q to share low priority Q’s reserved pages. 

28 R/W PO_SHARING 1: enable Ox1 
0: disable 


Bit map definition of high priority Q. ‘1’ presents high priority Q, 
and ‘0’ presents low priority Q. 
bit 27: Q3 priority definition 


er2k, Bates ROO bit 26: Q2 priority definition Gxt 
bit 25: Q1 priority definition 
bit 24: QO priority definition 
23:16 |R/W PO_HQ_RESV Reserved page count for high priority Q. 0x8 
15:8 R/W PO_LQ_RESV Reserved page count for low priority Q. 0x8 
7:0 R/W PO_IQ_ASRT Virtual input Q FC assertion threshold. 0x8 


GDMA1_FC_CFG (offset:0x0048) 


31:29 |- - Reserved 0x0 
Allows high priority Q to share low priority Q’s reserved pages. 

28 R/W P1_SHARING 1: enable Ox1 
0: disable 


Bit map definition of high priority Q. ‘1’ presents high priority 
Q, and ‘0’ presents low priority Q. 
bit 27: Q3 priority definition 


eee PLO DEE bit 26: Q2 priority definition One 
bit 25: Q1 priority definition 
bit 24: QO priority definition 
23:16 |R/W P1_ HQ_RESV Reserved page count for high priority Q. 0x8 
15:8 R/W P1_LQ_RESV Reserved page count for low priority Q. 0x8 
7:0 R/W P1_IQ_ASRT Virtual input Q FC assertion threshold. 0x8 


GDMA2_FC_CFG (offset:0x004C) 


Reserved 


28 R/W P2_SHARING Allows high priority Q to share low priority Q’s reserved pages. |Ox1 
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1: enable 
0: disable 


Bit map definition of high priority Q. ‘1’ presents high priority 
Q, and ‘0’ presents low priority Q. 
bit 27: Q3 priority definition 


ee he bit 26: Q2 priority definition Gxt 
bit 25: Q1 priority definition 
bit 24: QO priority definition 
23:16 |R/W P2_HQ_RESV Reserved page count for high priority Q. 0x8 
15:8 R/W P2_LQ_RESV Reserved page count for low priority Q. 0x8 
7:0 R/W P2_1Q_ASRT Virtual input Q FC assertion threshold. 0x8 


CDMA_0Q_STA (offset:0x0050) 


31:24 |RO PO_OQ3_PCNT CDMA output Q3 page count. 0x0 
23:16 |RO PO_OQ2_PCNT CDMA output Q2 page count. 0x0 
15:8 RO PO_OQ1_PCNT CDMA output Q1 page count. 0x0 
7:0 RO PO_OQO_PCNT CDMA output QO page count. 0x0 
GDMA1_0Q_STA (offset:0x0054) 

[pits__[Type [Name Description initial valve 
31:24 |RO P1_O0Q3_PCNT GDMAI1 output Q3 page count. 0x0 
23:16 |RO P1_OQ2_PCNT GDMA1 output Q2 page count. 0x0 
15:8 RO P1_O0Q1_PCNT GDMAz1 output Q1 page count. Ox0 
7:0 RO P1_OQ0_PCNT GDMA1 output QO page count. 0x0 
GDMA2_0Q_STA (offset:0x0058) 

31:24 |RO P2_0Q3_PCNT GDMA2 output Q3 page count. 0x0 
23:16 |RO P2_O0Q2_PCNT GDMA2 output Q2 page count. 0x0 
15:8 RO P2_0Q1_PCNT GDMAZ2 output Q1 page count. 0x0 
7:0 RO P2_OQ0_PCNT GDMA2 output QO page count. 0x0 


PSE_IQ_STA (offset:0x005C) 


31:24 RO P6_OQ0_PCNT PPE output QO page count. 0x0 

23:16 RO P2_1Q_PCNT GDMA2 virtual input Q page count. 0x0 

15:8 RO P1_IQ_PCNT GDMA1 virtual input Q page count. 0x0 

7:0 RO PO_IQ_PCNT CDMA virtual input Q page count. 0x0 
3.20.3.3 Register Description -GDMA2 


GDMA2_FWD_CFG : GDMA2 Forwarding Configuration (offset: Ox0060) 


When GDM2_JMB_EN=1, this parameter define the maximum 
packet length(including CRC) that GDMA2 could receive in 


31:28 |R/W GDM2_JMB_LEN 1024-byte unit. OxC 
The valid value is from 0 ~12. 

27:26 Reserved 0x0 
0: GDM2 shaper add token every 1ms. 

25 R/W eee ener 1: GDM2 shaper add token every 20us. 0x0 
Please refer to GDM2_TK_RATE in GDMA2_SHPR_CFG register 
0: Check VLAN tag with EXT_VLAN[15:0] 

a RAW JGDM2_TCI_8txx | 1 Check VLAN tag with EXT_VLAN[15:8] only om 
A Special mode to drop packets with payload > 256 bytes. 

23 R/W GDM2 DROP 256B 0: Drop packets according to standard Ethernet frame length 0x0 

on = limitation. 

1: Drop packets with payload >256 bytes 

22 R/W GDM2_ICS_EN IPv4 header checksum check enable Ox1 
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21 


R/W 


GDM2_TCS_EN 


TCP checksum check enable 


Ox1 


20 


R/W 


GDM2_UCS_EN 


UDP checksum check enable 


Ox1 


19 


R/W 


GDM2_JMB_EN 


0: Drop received frames if length is great than 1518 (1522 for 


VLAN frames, and 1526 for double VLAN frames) 
: Allow receiving jumbo frames length up to 12kB. 


0x0 


18 


R/W 


GDM2_DISPAD 


: Enable GDMA2 Tx padding function. 
: Disable GDMA2 Tx padding function. 


Ox0 


17 


R/W 


GDM2_DISCRC 


: Enable GDMA2 Tx CRC generation. 
: Disable GDMA2 Tx CRC generation. 


0x0 


16 


GDM2_STRPCRC 


: Disable GDMA2 automatic Rx CRC stripping 
: Enable GDMA2 automatic Rx CRC stripping 


Fr OlP OfF Of]F 


Ox1 


15 


Reserved 


0x0 


14:12 


R/W 


GDM2_UFRC_P 


GDMA2 My MAC unicast frames destination port 
0x0: CPU 

0x1: GDMA1 

0x2: GDMA2 

Ox6: PPE 

0x7: Discard 

Others: Reserved 


Ox7 


11 


Reserved 


0x0 


10:8 


R/W 


GDM2_BFRC_P 


GDMA2 broad-cast MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

0x2: GDMA2 

Ox6: PPE 

0x7: Discard 

Others: Reserved 


Ox7 


Reserved 


0x0 


6:4 


R/W 


GDM2_MFRC_P 


GDMA2 multi-cast MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

0x2: GDMA2 

Ox6: PPE 

0x7: Discard 

Others: Reserved 


Ox7 


Reserved 


0x0 


2:0 


R/W 


GDM2_OFRC_P 


GDMA2 other MAC address frames destination port 
Ox0: CPU 

0x1: GDMA1 

0x2: GDMA2 

Ox6: PPE 

0x7: Discard 

Others: Reserved 


Ox7 


SCH_CFG : GDMA2 Scheduling Configuration (offset: 0x0064) 


Reserved 


25:24 


GDM2_SCH_MOD 


0x0: WRR 

0x1: Strict Priority, Q3>Q2>Q1>Q0 
0x2: Mixed, Q3>WRR(Q2,Q1,Q0) 
Ox3: Reserved 


23:15 


Reserved 


0x0 


14:12 


R/W 


GDM2_WT_Q3 


Q3’s weight 
OxO: weight = 1 
0x1: weight = 2 


Ox3 
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0x2: weight = 4 
Ox3: weight = 8 
0x4: weight = 16 
11 - - Reserved 0x0 
Q2’s weight 
0x0: weight = 1 
0x1: weight = 2 
10:8 R/W GDM2_WT_Q2 0x2: weight = 4 Ox2 
0x3: weight = 8 
0x4: weight = 16 
7 - - Reserved 0x0 
Q1’s weight 
0x0: weight = 1 
. Ox1: weight = 2 
6:4 R/W GDM2_WT_Q1 Gv2<welght =A Ox1 
0x3: weight = 8 
0x4: weight = 16 
3 - - Reserved 0x0 
QO’s weight 
0x0: weight = 1 
0x1: weight = 2 
2:0 R/W GDM2_WT_QO 0x2: weight = 4 0x0 
0x3: weight = 8 
0x4: weight = 16 
GDMA2_SHPR_CFG : GDMA2Output Shaper Configuration (offset: 0x0068) 
[pits_ [Type [Name Description itil vate 
31:25 |- - Reserved 0x0 
GDMA2 output shaper enable. 
24 R/W GDM2_SHPR_EN 0: Disable 0x0 
1: Enable 
23:16 |R/W GDM2_BK_SIZE GDMA2 output shaper maximum bucket size. Unit is 1kB. 0x0 
15:14 |- - Reserved 0x0 
GDMA2 output shaper token rate. Unit is 8B/ms or 8B/20us. 
ae is GDM 2 TERME According to GDM2_20US_TICK_SLT. pxe 
GDMA2_MAC_ADRL : GDMA2 MAC Address LSB (offset: OxO006C) 
31:0 R/W GDM2_MY_MAC_L_ |GMAC2 MAC address bit 31-0 0x0 
GDMA2_MAC_ADRH : GDMA1 MAC Address MSB (offset: 0x0070) 
31:16 |- - Reserved 0x0 
15:0 R/W GDM2_MY_MAC_H_ |GMAC2 MAC address bit 47-32 0x0 


3.20.3.4 


CDMA_CSG_CFG (offset: 0x0080) 


Register Description - CPU Port 


31:16 |R/W INS_VLAN_ Inserted VLAN type 0x8100 
15:3 - - Reserved 0x0 

2 R/W ICS_GEN_EN IPv4 header checksum generation enable 0x0 

1 R/W UCS_GEN_EN UDP checksum generation enable 0x0 

0 R/W TCS_GEN_EN TCP checksum generation enable 0x0 
CDMA_SCH_CFG (offset: 0x0084) 

31:26 |- - Reserved 0x0 
25:24 |R/W CDM_SCH_MOD _ |0x0: WRR 0x0 
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Ox1: Strict Priority, Q3>Q2>Q1>Q0 
0x2: Mixed, Q3>WRR(Q2,Q1,Q0) 
Ox3: Reserved 


23:15 |- - 


Reserved 


0x0 


14:12 |R/W CDM_WT_Q3 


Q3’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
Ox3: weight = 8 
0x4: weight = 16 


Ox3 


Reserved 


0x0 


10:8  |R/W CDM_WT_Q2 


Q2’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


Ox2 


Reserved 


0x0 


6:4 R/W CDM_WT_Q1 


Q1’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


Ox1 


Reserved 


0x0 


2:0 R/W CDM_WT_QO 


QO’s weight 
0x0: weight = 1 
0x1: weight = 2 
0x2: weight = 4 
0x3: weight = 8 
0x4: weight = 16 


0x0 


PPPOE_SID_0001 (offset: 0x0088) 


31:16 |R/W PPPOE_SID1 


PPPoE Session ID for SID INDEX#1 


15:0 R/W PPPOE_SIDO 


PPPoE Session ID for SID INDEX#0 


PPPOE_SID_0203 (offset: Ox008C) 


31:16 |R/W PPPOE_SID3 PPPoE Session ID for SID INDEX#3 0x0 
15:0 R/W PPPOE_SID2 PPPoE Session ID for SID INDEX#2 0x0 


PPPOE_SID_0405 (offset: 0x0090) 


31:16 |R/W PPPOE_SID5 PPPoE Session ID for SID INDEX#5 0x0 
15:0 R/W PPPOE_SID4 PPPoE Session ID for SID INDEX#4 Ox0 


PPPOE_SID_0607 (offset: 0x0094) 


31:16 |R/W PPPOE_SID7 PPPoE Session ID for SID INDEX#7 0x0 
15:0 R/W PPPOE_SID6 PPPoE Session ID for SID INDEX#6 0x0 


PPPOE_SID_0809 (offset: 0x0098) 


31:16 |R/W PPPOE_SID9 


PPPoE Session ID for SID INDEX#9 


15:0 R/W PPPOE_SID8 


PPPoE Session ID for SID INDEX#8 


PPPOE_SID_1011 (offset: OxO009C) 


31:16 |R/W PPPOE_SID11 


PPPoE Session ID for SID INDEX#11 


15:0 R/W PPPOE_SID10 


PPPoE Session ID for SID INDEX#10 
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31:16 |R/W PPPOE_SID13 PPPoE Session ID for SID INDEX#13 0x0 
15:0 R/W PPPOE_SID12 PPPoE Session ID for SID INDEX#12 0x0 
PPPOE_SID_1415 (offset: 0x00a4) 

31:16 |R/W PPPOE_SID15 PPPoE Session ID for SID INDEX#15 0x0 
15:0 R/W PPPOE_SID14 PPPoE Session ID for SID INDEX#14 0x0 


VLAN_ID_0001 (offset: 0x00a8) 


31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_IDO VLAN ID of VLAN1 0x0 
15:12 ‘|- - Reserved Ox0 
11:0 R/W VLAN_ID1 VLAN ID of VLANO 0x0 
VLAN_ID_0203 (offset: Ox00aC) 

31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID2 VLAN ID of VLAN2 0x0 
15:12 (|- - Reserved Ox0 
11:0 R/W VLAN_ID3 VLAN ID of VLAN3 Ox0 


VLAN_ID_0405 (offset: Ox00b0) 


31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID4 VLAN ID of VLAN4 0x0 
15:12 ‘|- - Reserved Ox0 
11:0 R/W VLAN_IDS VLAN ID of VLAN5S 0x0 
VLAN_ID_0607 (offset: Ox00b4) 

31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID6 VLAN ID of VLAN6 0x0 
15:12 |- - Reserved Ox0 
11:0 R/W VLAN_ID7 VLAN ID of VLAN7 0x0 


VLAN_ID_0809 (offset: 0x00b8) 


31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID8 VLAN ID of VLAN8 Ox0 
15:12 ‘|- - Reserved Ox0 
11:0 R/W VLAN_ID9 VLAN ID of VLAN9 0x0 
VLAN_ID_ 1011 (offset: OxOObC) 

31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID10 VLAN ID of VLAN10 0x0 
15:12 |- - Reserved Ox0 
11:0 R/W VLAN_ID11 VLAN ID of VLAN11 Ox0 
VLAN_ID_1213 (offset: OxO00d0) 

Description iti valve 

31:28 |- - Reserved Ox0 
27:16 |R/W VLAN_ID12 VLAN ID of VLAN12 0x0 
15:12 (|/- - Reserved Ox0 
11:0 R/W VLAN_ID13 VLAN ID of VLAN13 0x0 


31:28 |- : 


VLAN_ID_14_ 15 (offset: Ox00d4) 


Reserved 


276 R/W 


VLAN_ID_14 


VLAN ID of VLAN14 
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15:12 


Reserved 


0x0 


110 


R/W 


VLAN_ID_15 


VLAN ID of VLAN15 


0x0 


FE_COS_ MAP : Frame engine class of service mapping (offset: Ox00d8) 


fw fport_prien 0: use VLAN priority _ 
1: use source port priority 


31 
30 


DSRT3883_V1.0_071210 
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EXT_SW_EN 


0: There is no external Ethernet switch which supports Ralink 
special tag on the frame engine’s GE port #1. 

1: There is an external Ethernet switch which supports Ralink 
special tag on the frame engine’s GE port #1. 

If both EXT SW EN and GDM1 TCI 81xx are set to 1, the 
frame engine will apply the following mapping to for identifying 
the source port of an incoming frame. This source port (SP[2:0]) 
will be attached to the RX descriptor when the frame ‘s 
destination port is CPU. It is also used for PPE’s policy engine 
process to classify frames based frame headers and source 
port. 


Frame Engine SP[2:0] | Frame Engine SP[2:0] 


{nestling (seh (when EXT_SW_EN=1) | (when EXT_SW_EN=0) 


Ethernet SW PO 


Ethernet SW P1 


Ethernet SW P2 


Ethernet SW P3 


Ethernet SW P4 


Ethernet SW P5 


Frame Engine PDMA 


Frame Engine GE1 


Frame Engine GE2 


Frame Engine 


GE1 
(P1) 


P6( 
GE) 


External Ethernet Switch 


Porting issues for software: 
1. In this external switch mode, packets come from CPU 
(PDMA) and loop backed by PPE back to CPU will be denoted as 
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coming from port “6” (see the mapping table above) 

2. In this external switch mode, packets come from GE2 will be 
denoted as coming from port “6” (see the mapping table 
above) 

3. There are two port #5 in the mapping table. It is because we 
just assume if customers want to use port#5 of the external 
switch, they might not want to use the GE2 of the frame 
engine. The reason for not using “port #7” to denote GE2 is we 
reserve “7” as “don’t care source port” in the policy table of the 


a 
Dest. queue # for frames with source port=5 
Dest. queue # for frames with source port=4 
Dest. queue # for frames with source port=3 
Dest. queue # for frames with source port=2 
Dest. queue # for frames with source port=1 
Dest. queue # for frames with source port=0 
Dest. queue # for frames with VLAN priority=7 
Dest. queue # for frames with VLAN priority=6 
Dest. queue # for frames with VLAN priority=5 
Dest. queue # for frames with VLAN priority=4 
Dest. queue # for frames with VLAN priority=3 
Dest. queue # for frames with VLAN priority=2 
Dest. queue # for frames with VLAN priority=1 
Dest. queue # for frames with VLAN priority=0 


3.20.3.5 Register Description - PDMA 
PDMA_GLO_CFG (offset:0x0100) 


31:30 |- - Reserved 0x0 
Specify the header segment size in byte to support RX header/p|Ox0 


29:16 |R/W HDR SEG_LEN scattering function, when set to a non-zero value. 


When set to zero, the header/payload scattering feature is 
disabled. 

15:8 - - Reserved 0x0 
7 - - Reserved 0x0 
0:Disable TX_DMA writing back DDONE into TXD 
1: Enable TX_DMA writing back DDONE into TXD 
Define the burst size of PDMA 

: 4 DWORD (16bytes) 

: 8 DWORD (32 bytes) Ox2 
: 16 DWORD (64 bytes) 
: Reserved 

: RX_DMA is busy 

: RX_DMA is not busy 

: Enable RX_DMA 

2 R/W RX_DMA_EN 0: Disable RX_DMA (when disabled, RX_DMA will finish the 0x0 
current receiving packet, then stop.) 
1: TX_DMA is busy 

0: TX_DMA is not busy 

1: Enable TX_DMA 

0) R/W TX_DMA_EN 0: Disable TX_DMA (when disabled, TX_DMA will finish the 0x0 
current sending packet, then stop.) 


6 R/W  |TX_WB_DDONE 


5:4 R/W  |PDMA_BT_SIZE 


3 RO RX_DMA_BUSY Ox0 


rPIOrRIWNFr Oo 


1 RO TX_DMA_BUSY 0x0 
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PDMA_RST_IDX (offset:0x0104) 


[pits [Type Name [Description tia value 
31:17 |- - Reserved 0x0 
16 W1Cc RST_DRX_IDXO Write 1 to reset to RX_DRX_IDX0 to 0 Ox0 
15:4 - - Reserved 0x0 
3 W1c RST_DTX_IDX3 Write 1 to reset to TX_DTX_IDX3 to 0 Ox0 
2 W1C RST_DTX_IDX2 Write 1 to reset to TX_DTX_IDX2 to 0 Ox0 
1 W1C RST_DTX_IDX1 Write 1 to reset to TX_DTX_IDX1 to 0 Ox0 
0) W1C RST_DTX_IDXO Write 1 to reset to TX_DTX_IDXO to 0 0x0 


DLY_INT_CFG (offset 0x010C) 


1: Enable TX delayed interrupt mechanism. 

0: Disable TX delayed interrupt mechanism. 

Specified Max # of pended interrupts. 

When the # of pended interrupts equal or greater than the 
30:24 |RW TXMAX PINT value specified here or interrupt pending time reach the limit —|gxg 
~ (See below), an Final TX_DLY_INT is generated. 


31 RW TXDLY_INT_EN 0x0 


Set to 0 will disable this feature 

Specified Max pending time for the internal TX_DONE_INTO and 
TX_DONE_INT1. When the pending time equal or greater 
TXMAX_PTIME x 20us or the # of pended TX_DONE_INTO and 


231G (RW EANPTIMeE TX_DONE_INT1 equal or greater than TXMAX_PINT (see above), 0x0 
Final TX_DLY_INT is generated 
Set to 0 will disable this feature 

15 RW RXDLY_INT_EN 1: Enable RX delayed interrupt mechanism. 0x0 


0: Disable RX delayed interrupt mechanism. 

Specified Max # of pended interrupts. 

When the # of pended interrupts equal or greater than the 
14:8 RW RXMAX PINT value specified here or interrupt pending time reach the limit |oyo 
~ (See below), an Final RX_DLY_INT is generated. 


Set to 0 will disable this feature 

Specified Max pending time for the internal RX_DONE_INT. 
When the pending time equal or greater RXMAX_PTIME x 20us 
7:0 RW RXMAX PTIME or , the # of pended RX_DONE_INT equal or greater than 0x0 
~ RXMAX_PCNT (see above), an Final RX_DLY_INT is generated 


Set to 0 will disable this feature. 


TX_BASE_PTRO (offset: 0x0110) 


Point to the base address of TX_RingO (4-DWORD aligned 


31:0 |R/W  |TX_BASE_PTRO Sagres) 


TX_MAX_CNTO (offset: 0x0114) 


[) 
x< 
(o) 


31:12 ‘|- - Reserved Ox0 
11:0 |R/W  |TX_MAX_CNTO The maximum number of TXD count in TXD_Ringo. 0x0 
TX_CTX_IDXO (offset:0x0118) 


31:12 |- - Reserved 0x0 
11:0 |R/W TX_CTX_IDXO Point to the next TXD in TXD_RingO CPU wants to use 0x0 
TX_DTX_IDXO (offset:0x011C) 

31:12 |- - Reserved 0x0 
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11:0 |/RO TX_DTX_IDXO Point to the next TXD in TXD_RingO DMA wants to use 0x0 
TX_BASE_PTR1(offset:0x0120) 
31:0 R/W TX_BASE_PTR1 Point to the base address of TX_Ring1 (4-DWORD aligned address) |Ox0 
TX_MAX_CNT1 (offset:0x0124) 
31:12 ‘|- = Reserved 0x0 
11:0 R/W TX_MAX_CNT1 The maximum number of TXD count in TXD_Ring1. 0x0 
TX_CTX_IDX1(offset:0x128) 
31:12 ‘|- : Reserved 0x0 
11:0 R/W TX_CTX_IDX1 Point to the next TXD in TXD_Ring1 CPU wants to use 0x0 
TX_DTX_IDX1 (offset:0x12C) 
31:12 |- = Reserved 0x0 
11:0 RO TX_DTX_IDX1 Point to the next TXD in TXD_Ring1 DMA wants to use 0x0 
RX_BASE_PTRO (offset:0x130) 
ve, R/W RX BASE PTRO rol to the base address of RXD Ring #0. It should be a 4-DWORD Ox0 
— — aligned address 
RX_MAX_CNTO (offset:0x0134) 
31:12 |R- - Reserved 0x0 
11:0 R/W RX_MAX_CNTO The maximum number of RXD count in RXD Ring #0. 0x0 
ALC_IDXO (offset:0x0138) 
31:12 |- : Reserved 
11:0 R/W RX_CALC_IDXO Point to the next RXD CPU wants to allocate to RXD Ring #0. 0x0 
RX _DRX_IDXO (offset:0x013C) 


j31:12, |RO__—s[Reserved ~———s [Reserved eess—aeses—‘“‘“‘iéi XO 

. Po UL [Point to the next RXD DMA wants to use in RXD Ring#0. It should|0xo. sd Ring#O. It should = 
ve co BER IpNG be a 4-DWORD aligned address. 
TX_BASE_PTR2(offset:0x0140) 


Point to the base address of TX_Ring2 (4-DWORD aligned 


31:0 R/W TX_BASE_PTR2 0x0 

address) 
TX_MAX_CNT2 (offset:0x0144) 
a ae 
31:12 Reserved 
11:0 R/W TX_MAX_CNT2 The maximum number of TXD count in TXD_Ring2. a 
TX_CTX_IDX2(offset:0x0148) 


31:12 Reserved 

11:0 RW TCT IDXD Point to the next TXD in TXD_Ring2 CPU wants to use ms 
TX_DTX_IDX2 (offset:0x014C) 

a a a a ETAT 
31:12 Reserved 

11:0 RO TX_DTX_IDX2 Point to the next TXD in TXD_Ring2 DMA wants to use a 
TX_BASE_PTR3(offset:0x0150) 


Point to the base address of TX_Ring3 (4-DWORD aligned 


31:0 R/W TX_BASE_PTR3 0x0 
— - address) 
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TX_MAX_CNT3 (offset:0x0154) 


31:12 |- - Reserved 0x0 
11:0 R/W TX_MAX_CNT3 The maximum number of TXD count in TXD_Ring3. 0x0 
TX_CTX_IDX3(offset:0x0158) 


31:12 ‘|- = Reserved 0x0 
11:0 R/W TX_CTX_IDX3 Point to the next TXD in TXD_Ring3 CPU wants to use Ox0 
TX_DTX_IDX3 (offset:0x015C) 


31:12 |- - Reserved 0x0 
11:0 RO TX_DTX_IDX3 Point to the next TXD in TXD_Ring3 DMA wants to use 0x0 
PDMA_FC_CFG (offset:0x1FO) 

31:30 |- - Reserved 0x0 


Q3 flow control pause condition 
Bit[5]: pause Q3 when PSE P2 high Q full 
Bit[4]: pause Q3 when PSE P2 low Q full 
29:24 |R/W PDM_FC_DEF_Q3 Bit[3]: pause Q3 when PSE P11 high Q full Ox3F 
Bit[2]: pause Q3 when PSE P1 low Q full 
Bit[1]: pause Q3 when PSE PO high Q full 
Bit[O]: pause Q3 when PSE PO low Q full 
23:22 |- - Reserved 0x0 
Q2 flow control pause condition 

Bit[5]: pause Q2 when PSE P2 high Q full 
Bit[4]: pause Q2 when PSE P2 low Q full 
21:16 |R/W PDM_FC_DEF_Q2 __|Bit[3]: pause Q2 when PSE P1 high Q full Ox3F 
Bit[2]: pause Q2 when PSE P11 low Q full 
Bit[1]: pause Q2 when PSE PO high Q full 
Bit[O]: pause Q2 when PSE PO low Q full 
15:14 |- - Reserved 0x0 

Q!1 flow control pause condition 

Bit[5]: pause Q1 when PSE P2 high Q full 
Bit[4]: pause Q1 when PSE P2 low Q full 
13:8 R/W PDM_FC_DEF_Q1 Bit[3]: pause Q1 when PSE P11 high Q full Ox3F 
Bit[2]: pause Q1 when PSE P1 low Q full 
Bit[1]: pause Q1 when PSE PO high Q full 
Bit[O]: pause Q1 when PSE PO low Q full 
7:6 - - Reserved 

QO flow control pause condition 

Bit[5]: pause QO when PSE P2 high Q full 
Bit[4]: pause QO when PSE P2 low Q full 
5:0 R/W PDM_FC_DEF_QO _|Bit[3]: pause QO when PSE P1 high Q full Ox3F 
Bit[2]: pause QO when PSE P11 low Q full 
Bit[1]: pause QO when PSE PO high Q full 
Bit[O]: pause QO when PSE PO low Q full 
SCH Rae CFG: Scheduler configuration for queue #0 and #1 (offset: Ox1F4) 


When set to 0, the max bucket size (burst size allowed in byte) 
for both max and min buckets are equal to one max size packet 


31 + the associated max or min rate per 125us. 0x0 
When set to 1, the max bucket size (burst size allowed in byte) 
for both max and min buckets are equal to one max size packet 
DSRT3883_V1.0_071210 -157- 


Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


RT3883 
S Ralink 


Preliminary 
Revision July 12, 2010 


+ the associated max or min rate per 125us + 2048 bytes. 


When set to 1, the max rate limitation function for queue #1 is 
disabled. The max rate for queue #1 is unlimited. The scheduler 
would allocate bandwidth to queue #1 based on 


30 R/W MAX_RATE_ULMT1 MAX_WEIGHT1. Ox1 
When set to 0, the max rate limitation function for queue #1 is 
enabled. The max rate for queue #1 is defined by MAX_RATE1. 
Define the auto-reload bucket size if MAX_RATE_ULMT1 is set 
to 1. It is also served as excess bandwidth allocation ratio for 
servicing queue #1. 

29:28 |R/W __|MAX_WEIGHT1 0x0: 1023 bytes Ox1 


Ox1: 2047 bytes 
Ox2: 4095 bytes 
Ox3: 8191 bytes 


Define the guaranteed Min rate based on MAX_RATE1. 
Ox0: MIN_RATE1 = MAX_RATE1 

27:26 |R/W MIN_RATE_RATIO1 Ox1: MIN_RATE1 = 1/2 MAX_RATE1 Ox3 
Ox2: MIN_RATE1 = 1/4 MAX_RATE1 
0x3: MIN_RATE1 = 0 


Define the limited Max rate for queue # 1 if MAX_RATE_ULMT1 
is O. 

The value specified represents the amount of 4-byte quota to 
25:16 |R/W MAX RATE1 be added into the queue #1 bucket per 125us. Ox0 
For example, 

If 512 is programmed, then the max rate limited is: 
512 * 4 bytes/125us = 16.384M bytes/sec or 131Mbps 


When set to 0, the max bucket size (burst size allowed in byte) 
for both max and min buckets are equal to one max size packet 


+ the associated max or min rate per 125us. 
15 R/W MAX_BKT_SIZEO 0x0 
When set to 1, the max bucket size (burst size allowed in byte) 


for both max and min buckets are equal to one max size packet 
+ the associated max or min rate per 125us + 2048 bytes. 


When set to 1, the max rate limitation function for queue #0 is 
disabled. The max rate for queue #0 is unlimited. The scheduler 


would allocate bandwidth to queue #0 based on 
14 R/W MAX_RATE_ULMTO MAX_WEIGHTO. Ox1 


When set to 0, the max rate limitation function for queue #0 is 
enabled. The max rate for queue #0 is defined by MAX_RATEO. 


Define the auto-reload bucket size if MAX_RATE_ULMTO is set 
to 1. It is also served as excess bandwidth allocation ratio for 
servicing queue #0. 


13:12 |R/W MAX_WEIGHTO 0x0: 1023 bytes Gi 
0x1: 2047 bytes 
0x2: 4095 bytes 
0x3: 8191 bytes 


11:10 |R/W MIN_RATE_RATIOO Define the guaranteed Min rate based on MAX_RATEO. 0x3 
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Ox0: MIN_RATEO = MAX_RATEO 
0x1: MIN_RATEO = 1/2 MAX_RATEO 
0x2: MIN_RATEO = 1/4 MAX_RATEO 
0x3: MIN_RATEO = 0 


9:0 


R/W 


MAX_RATEO 


Define the limited Max rate for queue # 0 if MAX_RATE_ULMTO 
is O. 


The value specified represents the amount of 4-byte quota to 
be added into the queue #0 bucket per 125us. 

For example, 

If 512 is programmed, then the max rate limited is: 

512 * 4 bytes/125us = 16.384M bytes/sec or 131Mbps 


0x0 


SCH_Q23_CFG: Scheduler configuration for queue #2 and #3 (offset: Ox1f8) 


Bits 


Type 


Name 


Description 


Initial value 


31 


30 


R/W 


R/W 


MAX_BKT_SIZE3 


MAX_RATE_ULMT3 


When set to 0, the max bucket size (burst size allowed) for both 
max and min buckets are equal to one max size packet + the 
associated max or min rate per 125us. 


When set to 1, the max bucket size (burst size allowed) for both 
max and min buckets are equal to one max size packet + the 
associated max or min rate per 125us + 2048 bytes. 


disabled. The max rate for queue #3 is unlimited. The scheduler 
would allocate bandwidth to queue #3 based on 
MAX_WEIGHT3. 


When set to 0, the max rate limitation function for queue #3 is 
enabled. The max rate for queue #3 is defined by MAX_RATE3. 


0x0 


When set to 1, the max rate limitation function for queue #3 is 


Ox1 


29:28 


R/W 


MAX_WEIGHT3 


Define the auto-reload bucket size if MAX_RATE_ULMTS3 is set 
to 1. It is also served as excess bandwidth allocation ratio for 
servicing queue #3. 


Ox0: 1023 bytes 
Ox1: 2047 bytes 
0x2: 4095 bytes 
0x3: 8191 bytes 


0x3 


27:26 


R/W 


MIN_RATE_RATIO3 


Define the guaranteed Min rate based on MAX_RATE3. 
0x0: MIN_RATE3 = MAX_RATE3 

Ox1: MIN_RATE3 = 1/2 MAX_RATE3 

Ox2: MIN_RATE3 = 1/4 MAX_RATE3 

0x3: MIN_RATE3 =0 


Ox3 


25:16 


R/W 


MAX_RATE3 


Define the limited Max rate for queue #3 if MAX_RATE_ULMT3 
is O. 


The value specified represents the amount of 4-byte quota to 
be added into the queue #1 bucket per 125us. 


For example,: 


If 512 is programmed, then the max rate limited is: 


512 * 4 bytes/125us = 16.384M bytes/sec or 131Mbps 


0x0 
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When set to 0, the max bucket size (burst size allowed) for both 
max and min buckets are equal to one max size packet + the 
associated max or min rate per 125us. 

15 R/W MAX_BKT_SIZE2 Ox0 
When set to 1, the max bucket size (burst size allowed) for both 
max and min buckets are equal to one max size packet + the 
associated max or min rate per 125us + 2048 bytes. 

When set to 1, the max rate limitation function for queue #2 is 
disabled. The max rate for queue #2 is unlimited. The scheduler 
would allocate bandwidth to queue #2 based on 

14 R/W MAX_RATE_ULMT2 MAX_WEIGHT2. Ox1 
When set to 0, the max rate limitation function for queue #2 is 
enabled. The max rate for queue #2 is defined by MAX_RATEO. 
Define the auto-reload bucket size if MAX_RATE_ULMTO is set 
to 1. It is also served as excess bandwidth allocation ratio for 
servicing queue #2. 

13:12 |R/W MAX_WEIGHT2 _ |9x0: 1023 bytes Ox2 
Ox1: 2047 bytes 
0x2: 4095 bytes 
0x3: 8191 bytes 
Define the guaranteed Min rate based on MAX_RATEO. 
0x0: MIN_RATE2 = MAX_RATE2 

11:10 |R/W MIN_RATE_RATIO2 /Ox1: MIN_RATE2 = 1/2 MAX_RATE2 0x3 
Ox2: MIN_RATE2 = 1/4 MAX_RATE2 
0x3: MIN_RATE2 = 0 
Define the limited Max rate for queue # 2 if MAX_RATE_ULMT2 
is O. 

The value specified represents the amount of 4-byte quota to 

9:0 R/W MAX RATE2 be added into the queue #0 bucket per 125us. 0x0 
For example: 

If 512 is programmed, then the max rate limited is: 
512 * 4 bytes/125us = 16.384M bytes/sec or 131Mbps 


GDMA_RX_GPCNT1 Received good pkt count for GDMA port#1 
i 


GDMA_RX_SERCNT1 Received too short error pkt count for GDMA port#1 
GDMA_RX_LERCNT1 Received too long error pkt count for GDMA port#1 


3.20.3.6 Register Description — Frame Engine Counters 


GDMA_TX_GPCNT1 Transmit good pkt count for GDMA port#1 
Pe ectigwsentieneg 


penned a 
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0x738 GDMA_RX_CERCNT1 Received ip/tcp/udp checksum error pkt count for GDMA port#1 


GDMA_TX_GPCNT2 Transmit good pkt count for GDMA port#2 
Se —fetigwsentieneg 


poet [ee 


GDMA_RX_GBCNT2 Received good byte count for GDMA port#2 


GDMA_RX_GPCNT2 Received good pkt count for GDMA port#2 
PMA SENT otincudingtowecantttaomes) | 
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3.21 802.11n 3T3R MAC/BBP 


3.21.1 Features 


—  1x1/1x2/1x3/2x1/2x2/2x3/3x1/3x2/3x3 modes 
—  450MHz PHY Rate Support 

— Legacy and High Throughput Modes 

—  20MHz/40MHz bandwidth 

— Reverse Direction Data Flow and Frame Aggregation 
— WEP 64/128, WPA, WPA2 Support 

— QoS—WMM, WMM-PS 

— Wake on Wireless LAN 

— Multiple BSSID Support 

— International Regulation - 802.11d+h 

— Cisco CCX V1.0 V2.0 V3.0 Compliance 

— Bluetooth Co-existence 

— Low Power with Advanced Power Management 


3.21.2 Block Diagram 
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PalmBus 
Rbus BBP/ 
DAC 
WMM SEC Packet ’ 
SCH Tables Buffer ¢ ? 
Fig. 3-21-1 802.11n 3T3R MAC/BBP block diagram 
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eipheabaleccusuien, a 


distributed 
register 

SRAM (2KB) 

SRAM (8KB) 


SRAM (16KB) 


SRAM (32KB) 


Sean ee eee v. 


0000 h 
Reserved(200h) 
0200 h 
SCH/WPDMA register 
0400 h 
SYS/PBF/FCE/MISC register (400h) 
0800 h 
Reserved (800h) 
1000 h 
MAC register (800h) 
1800 h 
MAC search 
2000 h 
Program memory (2000h) 
4000 h 
MAC key table 
FCE table 
CIS (100h) 
NULL frame 
Beacon frame (800h) 
8000 h 
Packet 
(8000 h) 


Fig. 3-21-2 802.11n 3T3R MAC/BBP register map 


3.21.3 Register Description - SCH/WPDMA (base: 1018.0000) 
INT_STATUS (offset: 0x0200) 
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Bits Type |Name Description Init Value 
31:18 Reserved 
17 R/W_ |TX_COHERENT TX_DMA finds data coherent event when checking Ox0 
ddone bit. 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
16 R/W_ |RX_COHERENT RX_DMA finds data coherent event when checking Ox0 
ddone bit. 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
15 R/W |MAC_INT_4 MAC interrupt 4: GP timer interrupt 0x0 
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14 R/W |MAC_INT_3 MAC interrupt 3: Auto wakeup interrupt Ox0 
13 R/W |MAC_INT_2 MAC interrupt 2: TX status interrupt 0x0 
12 R/W |MAC_INT_1 MAC interrupt 1: Pre-TBTT interrupt 0x0 
11 R/W |MAC_INT_O MAC interrupt 0: TBTT interrupt 0x0 
10 RO TX_RX_COHERENT When TX_COHERENT or RX_COHERENT is on, this bit is /Ox0 
set 
9 R/W |MCU_CMD_INT MCU command interrupt 0x0 
8 R/W |TX_DONE_INT5 TX Queue#5 packet transmit interrupt 0x0 
Write 1 to clear the interrupt. 
7 R/W_ |TX_DONE_INT4 TX Queue#4 packet transmit interrupt 0x0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
6 R/W_ |TX_DONE_INT3 TX Queue#3 packet transmit interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
5 R/W_ |TX_DONE_INT2 TX Queue#2 packet transmit interrupt 0x0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
4 R/W |TX_DONE_INT1 TX Queue#1 packet transmit interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
3 R/W_ |TX_DONE_INTO TX Queue#0 packet transmit interrupt Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
2 R/W_ |RX_DONE_INT RX packet receive interrupt 0x0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
1 R/W_ |TX_DLY_INT Summary of the whole WPDMA TX related interrupts Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
0) R/W_ |RX_DLY_INT Summary of the whole WPDMA Rx related interrupts Ox0 
Write 1 to clear the interrupt. 
Read to get the raw interrupt status 
INT_MASK (offset:0x0204) 
Bits Type |Name Description Init Value 
31:18 Reserved 0x0 
17 R/W_ |TX_COHERENT_EN Enable for TX_DMA data coherent interrupt 0x0 
16 R/W_ |RX_COHERENT_EN Enable for RX_DMA data coherent interrupt 0x0 
15 R/W |MAC_INT4_EN MAC interrupt 4: GP timer interrupt Ox0 
14 R/W |MAC_INT3_EN MAC interrupt 3: Auto wakeup interrupt Ox0 
13 R/W |MAC_INT2_EN MAC interrupt 2: TX status interrupt Ox0 
12 R/W |MAC_INT1_EN MAC interrupt 1: Pre-TBTT interrupt Ox0 
11 R/W |MAC_INTO_EN MAC interrupt 0: TBTT interrupt Ox0 
10 Reserved 0x0 
9 R/W  |MCU_CMD_INT_MSK MCU command interrupt enable 0x0 
8 R/W_ |TX_DONE_INT_MSK5 TX Queue#5 packet transmit interrupt Ox0 
7 R/W_ |TX_DONE_INT_MSK4 TX Queue#4 packet transmit interrupt Ox0 
6 R/W_ |TX_DONE_INT_MSK 3 TX Queue#3 packet transmit interrupt Ox0 
5 R/W |TX_DONE_INT_MSK 2 TX Queue#2 packet transmit interrupt Ox0 
4 R/W |TX_DONE_INT_MSK 1 TX Queue#1 packet transmit interrupt Ox0 
3 R/W_ |TX_DONE_INT_MSK 0 TX Queue#0 packet transmit interrupt Ox0 
2 R/W_ |RX_DONE_INT_MSK RX packet receive interrupt Ox0 
1 R/W_ |TX_DLY_INT_MSK Summary of the whole WPDMA TX related interrupts = |Ox0 
0 R/W_ |RX_ DLY_INT_MSK Summary of the whole WPDMA RX related interrupts |Ox0 
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WPDMA_GLO_CFG (offset:0x0208) 


Bits Type |Name Description Init Value 
31:16 Reserved 
15:8 HDR_SEG_LEN Specify the header segment size in byte to support RX Ox0 
header/payload scattering function, when set to a non-zero 
value. 
When set to zero, the header/payload scattering feature is 
disabled. 
7 R/W_ |BIG_ENDIAN The endian mode selection. DMA applies the endian rule to |Ox0O 
convert payload and TX/RX information. DMA won't apply 
endian rule to register or descriptor. 1: big endian. 0: little 
endian. 
6 R/W |TX_WB_DDONE 0 :Disable TX_DMA writing back DDONE into TXD Ox1 
1: Enable TX_DMA writing back DDONE into TXD 
5:4 R/W |WPDMA_BT_SIZE Define the burst size of WPDMA Ox2 
0: 4 DWORD (16bytes) 1 : 8 DWORD (32 bytes) 
2: 16 DWORD (64 bytes) 3:32 DWORD (128 bytes) 
3 RO RX_DMA_BUSY 1: RX_DMA is busy 0x0 
0: RX_DMA is not busy 
2 R/W |RX_DMA_EN 1: Enable RX_DMA 0x0 
0: Disable RX_DMA (when disabled, RX_DMA will finish the 
current receiving packet, then stop.) 
1 RO TX_DMA_BUSY 1: TX_DMA is busy Ox0 
0: TX_DMA is not busy 
0 R/W_ |TX_DMA_EN 1: Enable TX_DMA 0x0 
0: Disable TX_DMA (when disabled, TX_DMA will finish the 
current sending packet, then stop.) 
WPDMA_RST_IDX (offset:0x020C) 
Bits Type |Name Description Init Value 
31:17 Reserved 
16 W1C_ |RST_DRX_IDXO Write 1 to reset to RX_DMARX_IDXO to 0 Ox0 
15:6 Reserved 
5 W1C_ |RST_DTX_IDX3 Write 1 to reset to TX_.DMATX_IDX5 to 0 0x0 
4 W1C_ |RST_DTX_IDX2 Write 1 to reset to TX_DMATX_IDX4 to 0 0x0 
3 W1C_ |RST_DTX_IDX3 Write 1 to reset to TX_.DMATX_IDX3 to 0 Ox0 
2 W1C_ |RST_DTX_IDX2 Write 1 to reset to TX_DMATX_IDX2 to 0 0x0 
1 W1C_ |RST_DTX_IDX1 Write 1 to reset to TX_.DMATX_IDX1 to 0 Ox0 
0 W1C_ |RST_DTX_IDXO Write 1 to reset to TX_.DMATX_IDXO to 0 Ox0 
DELAY_INT_CFG (offset:0x0210) 
Bits Type |Name Description Init Value 
31 RW |TXDLY_INT_EN 1: Enable TX delayed interrupt mechanism. Ox0 
0: Disable TX delayed interrupt mechanism. 
30:24 [RW |TXMAX_PINT Specified Max # of pended interrupts. 0x0 
When the # of pended interrupts equal or grater than the 
value specified here or interrupt pending time reach the limit 
(See bellow), an Final TX_DLY_INT is generated. 
Set to 0 will disable pending interrupt count check 
23:16 [RW |TXMAX_PTIME Specified Max pending time for the internal TX_DONE_INTO-5. |OxO 
When the pending time equal or grater TXMAX_PTIME x 20us 
or the # of pended TX_DONE_INTO-5 equal or grater than 
TXMAX_PINT (see above), an Final TX_DLY_INT is generated 
Set to 0 will disable pending interrupt time check 
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15 RW |RXDLY_INT_EN 1: Enable RX delayed interrupt mechanism. Ox0 

0: Disable RX delayed interrupt mechanism. 
14:8 |RW- |RXMAX_PINT Specified Max # of pended interrupts. 0x0 

When the # of pended interrupts equal or grater than the 

value specified here or interrupt pending time reach the limit 

(See bellow), an Final RX_DLY_INT is generated. 

Set to 0 will disable pending interrupt count check 
7:0 RW |/RXMAX_PTIME Specified Max pending time for the internal RX_DONE_INT. 0x0 

When the pending time equal or grater RXMAX_PTIME x 20us 

or , the # of pended RX_DONE_INT equal or grater than 

RXMAX_PCNT (see above), an Final RX_DLY_INT is generated 

Set to 0 will disable pending interrupt time check 
WMM_AIFSN_CFG (offset:0x0214,default :0x00000000) 
Bits Type |Name Description Init Value 
31:16 Reserved 
15:12 |RW __ |AIFSN3 WMM parameter AIFSN3 Ox0 
11:8 |RW_ |AIFSN2 WMM parameter AIFSN2 Ox0 
7:4 RW /AIFSN1 WMM parameter AIFSN1 Ox0 
3:0 RW _ |AIFSNO WMM parameter AIFSNO Ox0 
WMM_CWMIN_CFG (offset:0x0218) 
Bits Type |Name Description Init Value 
31:16 Reserved 
15:12 |RW- |CW_MIN3 WMM parameter Cw_min3 Ox0 
11:8 |RW- |CW_MIN2 WMM parameter Cw_min2 Ox0 
7:4 RW |CW_MIN1 WMM parameter Cw_min1 Ox0 
3:0 RW |CW_MINO WMM parameter Cw_minO Ox0 
WMM_CWMAX_CFG (offset:0x021C) 
Bits Type |Name Description Init Value 
31:16 Reserved 
15:12 |RW  |CW_MAX3 WMM parameter Cw_max3 Ox0 
11:8 |RW |CW_MAX2 WMM parameter Cw_max2 Ox0 
7:4 RW |CW_MAX1 WMM parameter Cw_max1 Ox0 
3:0 RW |CW_MAXO WMM parameter Cw_max0 Ox0 
WMM_TXOPO_CFG (offset:0x0220) 
Bits Type |Name Description Init Value 
31:16 |RW_ |TXOP1 WMM parameter TXOP1 Ox0 
15:0 |RW_ |TXOPO WMM parameter TXOPO Ox0 
WMM_TXOP1_CFG (offset:0x0224) 
Bits Type |Name Description Init Value 
31:16 |RW ~~ |TXOP3 WMM parameter TXOP3 Ox0 
15:0 |RW_ |TXOP2 WMM parameter TXOP2 Ox0 
GPIO_CTRL (offset:0x0228) 
Bits Type |Name Description Init Value 
31 R Reserved 0x0 
30:24 |RW |GPIO14 8 D GPIO14~8 direction Ox7F 

0: Output 1: Input 
23 R Reserved 0x0 
22:16 |RW j|GPIO14 8 0 GPIO14~8 data 0x0 
15:8 |RW- |GPIO7_0_D GPIO7~0 direction OxFF 
0: Output 1: Input 

7:0 RW |GPIO7_0_O GPIO7~0 data 0x0 
MCU_CMD_REG (offset:0x022C) 
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31:8 Reserved 


7:0 RW |MCU_CMD MCU command register. Internal 8051 write this register 
will trigger MCU command interrupt (0x0200 bit 9) to host. 


Ox0 


TX_BASE_PTRO (offset:0x0230) 


31:0 |R/W_ |TX_BASE_PTRO Point to the base address of TX_RingO (4-DWORD aligned 0x0 
address) 

TX_MAX_CNTO (offset:0x0234) 

31:12 Reserved 

11:0 |R/W |TX_MAX_CNTO The maximum number of TXD count in TXD_RingO. 0x0 


TX_CTX_IDXO (offset:0x0238,default :0x00000000) 


31:12 Reserved 

11:0 |R/W_ |TX_CTX_IDXO Point to the next TXD CPU wants to use 0x0 
TX_DTX_IDXO (offset:0x023C) 

11:0 |RO  |TX_DTX_IDXO Point to the next TXD DMA wants to use 0x0 


TX_BASE_PTR2 (offset:0x0250,default :0x00000000) 
TX_MAX_CNT2 (offset:0x0254,default :0x00000000) 
TX_CTX_IDX2 (offset:0x0258,default :0x00000000) 
TX_DTX_IDX2 (offset:0x025C,default :Ox00000000) 


TX_BASE_PTR3 (offset:0x0260,default :0x00000000) 
TX_MAX_CNT3 (offset:0x0264,default :0x00000000) 
TX_CTX_IDX3 (offset:0x0268,default :0x00000000) 
TX_DTX_IDX3 (offset:0x026C,default :0x00000000) 


TX_BASE_PTR4 (offset:0x0270,default :0x00000000) 
TX_MAX_CNT4 (offset:0x0274,default :OxO0000000) 
TX_CTX_IDX4 (offset:0x0278,default :0x00000000) 
TX_DTX_IDX4 (offset:0x027C,default :0x00000000) 


TX_BASE_PTRS (offset:0x0280,default :0x00000000) 
TX_MAX_CNTS5 (offset:0x0284,default :0xO00000000) 
TX_CTX_IDX5 (offset:0x0288,default :0x00000000) 
TX_DTX_IDX5 (offset:0x028C,default :0x00000000) 


RX_BASE_PTR (offset:0x0290,default :0x00000000) 


FS _DRX_IDX (offset:0x029C,default :0xO0000000) 


DSRT3883_V1.0_071210 


31:0 |R/W_ |RX_BASE_PTRO Point to the base address of RXD Ring #0 (GE ports). It 0x0 
should be a 4-DWORD aligned address 

RX_MAX_CNT (offset:0x0294,default :0x00000000) 

31:12 Reserved 

11:0 |R/W_ |RX_MAX_CNTO The maximum number of RXD count in RXD Ring #0. 0x0 
RX_CALC_IDX (offset:0x0298,default :0x00000000) 

31:12 Reserved 

11:0 |R/W_ |RX_CALC_IDXO Point to the next RXD CPU wants to allocate to RXD Ring #0. |Ox0 
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Bits Type |Name Description Init Value 
31:12 Reserved 
11:0 |R/W_ |RX_DRX_IDXO Point to the next RXD DMA wants to use in FDS Ring#O. It 0x0 
should be a 4-DWORD aligned address. 
USB_DMA_CFG (offset:0x02A0,default :0xO0000000) 
Bits Type |Name Description Init Value 
31 R TX_BUSY USB DMA TX FSM busy Ox0 
30 R RX_BUSY USB DMA RX FSM busy 0x0 
29:24 |R EPOUT_VLD OUT endpoint data valid Ox0 
23 R/W |UDMA_TX_EN USB DMA TX enable Ox0 
22 R/W |/UDMA_RX_EN USB DMA RX enable Ox0 
21 R/W |/RX_AGG_EN RX bulk aggregation enable 0x0 
20 R/W |TXOP_HALT Halt TXOP count down when TX buffer is full. 0x0 
0: disable 1: enable 
19 R/W_ |TX_CLEAR Clear USB DMA TX path 0x0 
18:17 Reserved 
16 R/W |PHY_WD_EN USB PHY watch-dog enable 0x0 
15:8 |RW  /|/RX_AGG_LMT RX bulk aggregation limit. Unit is 1024 bytes Ox0 
7:0 RW |RX_AGG TO RX bulk aggregation time-out count. Unit is 1us Ox0 
US_CYC_CNT (offset:0x02A4,default :0xOOFO0021) 
Bits Type |Name Description Init Value 
31:29 Reserved 
28 Edt_bypass (for DFT scan compression) 0x0 
27:25 Reserved 0x0 
24 R/W_ |TEST_EN Test mode enable 0x0 
23:16 |R/W_ |TEST_SEL Test mode selection OxfO 
15:10 Reserved 
9 R/W |MAC_BT_SW_en Enable function of single antenna switch for mac / blue- 0x0 
tooth 
8 R/W |/BT_MODE_EN Blue-tooth mode enable 0x0 
7:0 RW |US_CYC_CNT Clock cycle count in 1us. It’s dependent on the interface 0x21 
clock rate. For PCI 33, set 8’h21. For PCI express, set 8’h7D. 
For USB, set 8’h1E. 
3.21.3.1 Register Description - PBF (base: 1018.0000) 
SYS_CTRL (offset: 0x0400) 
Bits Type |Name Description Init Value 
31:20 Reserved 
Shared memory access selection. 0x0 
0: address 0x4000 — Ox7FFF mapping to lower 16kB of 
19 R/W_ |SHR_MSEL shared memory 
1: address 0x4000 — Ox4FFF mapping to higher 4kB of 
shared memory 
Packet buffer memory access selection. 0x0 
00: address 0x8000 — OxFFFF mapping to 1° 32kB of packet 
buffer. 
18:17. JR/W_ |PBF_MSEL 01: address Ox8000 — OxFFFF mapping to 2™ 32kB of 
packet buffer. 
10: address 0x8000 — OxBFFF mapping to higher 16kB of 
packet buffer. 
16 R/W_ |HST_PM_SEL Host program ram write selection. This bit is only for Ox0 
PCI/PCle mode. 
15 Reserved 
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14 R/W_ |CAP_MODE Packet buffer capture mode. 0x0 
0: packet buffer in normal mode. 
1: packet buffer in BBP capture mode. 
13 R/W |PME_OEN PCI and PCIE mode: PCI PME OEN Ox1 
USB mode: 1: force TR_PE=0, RF_PE = 0. 0: normal 
function. 
12 R/W_ |CLKSELECT MAC/PBF clock source selection. 0x0 
0: from PLL 
1: from 40MHz clock input 
11 R/W_ |PBF_CLKEN PBF clock enable. Ox1 
10 R/W |MAC_CLK_EN MAC clock enable. Ox1 
9 R/W |DMA_CLK_EN DMA clock enable. Ox1 
8 Reserved 
7 R/W |MCU_READY MCU ready. 8051 writes ‘1’ to this bit to inform host 0x0 
internal MCU is ready. 
6:5 Reserved 
4 R/W_ |ASY_RESET ASYNC interface reset. Write ‘1’ to put ASYNC into reset |0x0 
state. 
3 R/W_ |PBF_RESET PBF hardware reset. Write ‘1’ to put PBF into reset state. |Ox0 
2 R/W |MAC_RESET MAC hardware reset. Write ‘1’ to put MAC into reset 0x0 
state. 
1 R/W |DMA_RESET DMA hardware reset. Write ‘1’ to put DMA into reset 0x0 
state. 
0 W1C |MCU_RESET MCU hardware reset. This bit will be auto-cleared after Ox0 
several clock cycles. 
HOST_CMD (offset: 0x0404) 
Bits Type |Name Description Init Value 
31:0 R/W_ |HST_CMD Host command code. Host write this register will trigger | |Ox0O 
interrupt to 8051. 
PBF_CFG (offset: 0x0408) 
Bits Type |Name Description Init Value 
31:27 Reserved 
26:24 |R/W_ |NULL2_SEL NULL2 frame buffer selection (reuse beacon buffer). 0x0 
0: use beacon #0 buffer (address set by 0x42C[7:0]) 
1: use beacon #1 buffer (address set by 0x42C[15:8]) 
2: use beacon #2 buffer (address set by 0x42C[23:16]) 
3: use beacon #3 buffer (address set by 0x42C[31:24]) 
4: use beacon #4 buffer (address set by 0x430[7:0]) 
5: use beacon #5 buffer (address set by 0x430[15:8]) 
6: use beacon #6 buffer (address set by 0x430[23:16]) 
7: use beacon #7 buffer (address set by 0x430[31:24]) 
23:21 |R/W |TX1Q_NUM Queue depth of Tx1Q. The maximum number is 7. 0x3 
20:16 |R/W |TX2Q_NUM Queue depth of Tx2Q. The maximum number is 20. 0x10 
15 R/W_ |NULLO_MODE NULLO frame auto mode. In this mode, all TXQ2 will 0x0 
be enabled after NULLO frame transmitted. 
0: disable 1: enable 
14 R/W |NULL1_ MODE NULL1 frame auto mode. In this mode, all TXQ (0/1/2) will }OxO 
be disabled after NULL1 frame transmitted. 
0: disable 1: enable 
13 R/W_ |RX_DROP_MODE Rx drop mode. When set, PBF will drop Rx packet before |Ox0O 
into DMA. 
0: normal mode 1: drop mode 
12 R/W |TXOQ_MODE Tx0Q operation mode. 0x0 
0: auto mode 1: manual mode 
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11 R/W_ |TX1Q_MODE Tx1Q operation mode. 0x0 
0: auto mode 1: manual mode 
10 R/W |TX2Q_MODE Tx2Q operation mode. 0x0 
0: auto mode 1: manual mode 
9 R/W |RXOQ_MODE Rx0Q operation mode. 0x0 
0: auto mode 1: manual mode 
8 R/W |HCCA_MODE HCCA auto mode. In this mode, TXQ1 will be enabled 0x0 
when CF-POLL arriving. 
0: disable 1: enable 
7:5 Reserved 
4 R/W |TXOQ_EN Tx0Q enable Ox1 
3 R/W |TX1Q_EN Tx1Q enable 0x0 
2 R/W |TX2Q_EN Tx2Q enable Ox1 
1 R/W |RXOQ_EN Rx0Q enable Ox1 
0 Reserved 
MAX_PCNT (offset: Ox040C) 
Bits Type |Name Description Init Value 
31:24 |R/W |MAX_TXOQ_PCNT Maximum buffer page count of Tx0Q. Oxif 
23:16 |R/W |MAX_TX1Q_PCNT Maximum buffer page count of Tx1Q. Ox3f 
15:8 R/W |MAX_TX2Q_PCNT Maximum buffer page count of Tx2Q. Ox9f 
7:0 R/W |MAX_RXO0Q_PCNT Maximum buffer page count of Rx0Q. Ox9f 
BUF_CTRL (offset:0x0410) 
Bits Type |Name Description Init Value 
31:12 Reserved 
11 W1C |WRITE_TX0Q Manual write Tx0Q. 0x0 
10 W1C_ |WRITE_TX1Q Manual write Tx1Q. Ox0 
9 W1C |WRITE_TX2Q Manual write Tx2Q Ox0 
8 W1C |WRITE_RX0Q Manual write Rx0Q Ox0 
7 W1C_ |NULLO_KICK Kick out NULLO frame. This bit will be cleared after NULLO |Ox0 
frame is transmitted. 
6 W1C_ |NULL1_KICK Kick out NULL1 frame. This bit will be cleared after NULL1 |Ox0 
frame is transmitted. 
5 W1C_ |BUF_RESET Buffer reset. 0x0 
4 W1c |NULL2_KICK Kick out NULL2 frame. This bit will be cleared after NULL1 |Ox0 
frame is transmitted. 
3 W1cC |/READ_TX0Q Manual read Tx0Q. 0x0 
2 W1C /READ_TX1Q Manual read Tx1Q. 0x0 
1 W1C |/READ_TX2Q Manual read Tx2Q 0x0 
0) W1C |READ_RX0Q Manual read Rx0Q 0x0 
MCU_INT_STA (offset:0x0414) 
Bits Type |Name Description Init Value 
31:28 Reserved 
27 R/W MAC_INT_11 MAC interrupt 11: Reserved Ox0 
26 R/W MAC_INT_10 MAC interrupt 10: Reserved Ox0 
25 R/W MAC_INT_9 MAC interrupt 9: Reserved 0x0 
24 R/W MAC_INT_8 MAC interrupt 8: RX QoS CF-Poll interrupt Ox0 
23 R/W MAC_INT_7 MAC interrupt 7: TXOP early termination interrupt Ox0 
22 R/W MAC_INT_6 MAC interrupt 6: TXOP early timeout interrupt Ox0 
21 R/W MAC_INT_5 MAC interrupt 5: Reserved 0x0 
20 R/W MAC_INT_4 MAC interrupt 4: GP timer interrupt 0x0 
19 R/W MAC_INT_3 MAC interrupt 3: Auto wakeup interrupt Ox0 
18 R/W MAC_INT_2 MAC interrupt 2: TX status interrupt Ox0 
17 R/W MAC_INT_1 MAC interrupt 1: Pre-TBTT interrupt Ox0 
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16 R/W MAC_INT_O MAC interrupt 0: TBTT interrupt Ox0 
15:13 Reserved 
12 R/W N2TX_INT NULL2 frame Tx complete interrupt. Ox0 
11 R/W DTXO_INT DMA to TXOQ frame transfer complete interrupt. 0x0 
10 R/W DTX1_INT DMA to TX1Q frame transfer complete interrupt. 0x0 
9 R/W DTX2_INT DMA to TX2Q frame transfer complete interrupt. 0x0 
8 R/W DRXO_INT RX0Q to DMA frame transfer complete interrupt. 0x0 
7 R/W HCMD_INT Host command interrupt. Ox0 
6 R/W NOTX_INT NULLO frame Tx complete interrupt. 0x0 
5 R/W N1TX_INT NULL1 frame Tx complete interrupt. Ox0 
4 R/W BCNTX_INT Beacon frame Tx complete interrupt. Ox0 
3 R/W MTXO_INT TX0Q to MAC frame transfer complete interrupt. 0x0 
2 R/W MTX1_INT TX1Q to MAC frame transfer complete interrupt. 0x0 
1 R/W MTX2_INT TX2Q to MAC frame transfer complete interrupt. 0x0 
0 R/W MRXO_INT MAC to RX0Q frame transfer complete interrupt. 0x0 
*This register is only for 8051 
MCU_INT_ENA (offset:0x0418) 
Bits Type |Name Description Init Value 
31:28 Reserved 0x0 
27 R/W J|MAC_INT11_EN MAC interrupt 11 enable Ox0 
26 R/W |MAC_INT10_EN MAC interrupt 10 enable 0x0 
25 R/W JMAC_INT9_EN MAC interrupt 9 enable 0x0 
24 R/W JMAC_INT8_EN MAC interrupt 8 enable 0x0 
23 R/W JMAC_INT7_EN MAC interrupt 7 enable 0x0 
22 R/W JMAC_INT6_EN MAC interrupt 6 enable 0x0 
21 R/W JMAC_INT5_EN MAC interrupt 5 enable 0x0 
20 R/W |MAC_INT4_EN MAC interrupt 4 enable Ox0 
19 R/W JMAC_INT3_EN MAC interrupt 3 enable 0x0 
18 R/W |MAC_INT2_EN MAC interrupt 2 enable 0x0 
17 R/W JMAC_INT1_EN MAC interrupt 1 enable 0x0 
16 R/W JMAC_INTO_EN MAC interrupt O enable Ox0 
15:13 Reserved 0x0 
12 R/W |N2TX_INT_EN NULL2 frame Tx complete interrupt enable. Ox0 
11 R/W |DTXO_INT_EN DMA to TX0OQ frame transfer complete interrupt enable. Ox0 
10 R/W |DTX1_INT_EN DMA to TX1Q frame transfer complete interrupt enable. Ox0 
9 R/W |DTX2_INT_EN DMA to TX2Q frame transfer complete interrupt enable. Ox0 
8 R/W |DRXO_INT_EN RX0Q to DMA frame transfer complete interrupt enable. Ox0 
7 R/W JHCMD_INT_EN Host command interrupt enable. 0x0 
6 R/W |NOTX_INT_EN NULLO frame Tx complete interrupt enable. Ox0 
5 R/W JN1TX_INT_EN NULL1 frame Tx complete interrupt enable. Ox0 
4 R/W |BCNTX_INT_EN Beacon frame Tx complete interrupt enable. Ox0 
3 R/W JMTXO_INT_EN TX0Q to MAC frame transfer complete interrupt enable. 0x0 
2 R/W JMTX1_INT_EN TX1Q to MAC frame transfer complete interrupt enable. 0x0 
1 R/W JMTX2_INT_EN TX2Q to MAC frame transfer complete interrupt enable. 0x0 
0) R/W |MRXO_INT_EN MAC to RX0Q frame transfer complete interrupt enable. Ox0 
*This register is only for 8051 
TX0Q_1O (offset: 0x041C) 
Bits Type |Name Description Init Value 
31:16 Reserved 
15:0 R/W_ |TXOQ_IO TX0Q IO port. This register is used in manual mode. Ox0 
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TX1Q_10 (offset: 0x0420) 


31:16 


Reserved 


15:0 R/W_ |TX1Q_10 


TX1Q IO port. This register is used in manual mode. 


TX2Q_10 (offset: 0x0424) 


Reserved 


15:0 R/W_ |TX2Q_10 


TX2Q IO port. This register is used in manual mode. 


RX0Q_IO (offset: 0x0428) 


Reserved 


15:0 R/W_ |RXO0Q_IO 


RX0Q IO port. This register is used in manual mode. 


BCN_OFFSETO (offset: 0x042C0) 


31:24 |R/W_ |BCN3_OFFSET Beacon #3 address offset in shared memory. Unit is 64 byte. |Oxec 
23:16 |R/W_ |BCN2_OFFSET Beacon #2 address offset in shared memory. Unit is 64 byte. |Oxe8 
15:8 R/W_ |BCN1_OFFSET Beacon #1 address offset in shared memory. Unit is 64 byte. |Oxe4 
7:0 R/W_ |BCNO_OFFSET Beacon #0 address offset in shared memory. Unit is 64 byte. |OxeO 


BCN_OFFSET1 (offset: 0x0430) 


31:24 |R/W_ |BCN7_OFFSET Beacon #7 address offset in shared memory. Unit is 64 byte. |Oxfc 
23:16 |R/W_ |BCN6_OFFSET Beacon #6 address offset in shared memory. Unit is 64 byte. |Oxf8 
15:8 R/W_ |BCN5_OFFSET Beacon #5 address offset in shared memory. Unit is 64 byte. |Oxf4 
7:0 R/W_ |BCN4_OFFSET Beacon #4 address offset in shared memory. Unit is 64 byte. |OxfO 


TXRXQ_PCNT (offset: 0x0438) 


TXRXQ_STA (offset: 0x0434,default :0x22020202) 


31:24 |RO RXOQ_STA RxQ status 0x22 
23:16 |RO |TX2Q_STA Tx2Q status 0x02 
15:8 RO |TX1Q_STA Tx1Q status 0x02 
7:0 RO TXOQ_STA Tx0Q status 0x02 


31:24 |RO RXOQ_PCNT Page count in RxQ 0x0 
23:16 |RO  |TX2Q_PCNT Page count in Tx2Q 0x0 
15:8 RO |TX1Q_PCNT Page count in Tx1Q 0x0 
7:0 RO |TXOQ_PCNT Page count in Tx0Q 0x0 


PBF_DBG (offset: 0x043C) 


31:8 


Reserved 


0x840080 


7:0 RO _|FREE_PCNT 


Free page count 


OxFE 


CAP_CTRL (offset: 0x0440) 


31 R/W_ |CAP_ADC_FEQ Data source. 0x0 

0: data from the ADC output 

1: Data from the FEQ output 
30 WC |CAP_START Data capture start 0x0 

0: No action 

1: Start data capture (cleared automatically after capture 

finished) 
29 W1C |MAN_TRIG Manual capture trigger 0x0 
28:16 |R/W_ |TRIG_OFFSET Starting address offset before trigger point. 0x140 
15:13 Reserved 
12:0 RO |START_ADDR Starting address of captured data. 0x0 
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Register Description - MAC (base: 1018.0000) 


3.21.3.2.1 MAC System configuration registers (offset:0x1000) 
MAC_SYS_CTRL (offset:0x1004) 


Bits Type |Name Description Initial value 
31:15 |R Reserved 0x0 
14 R/W WLAN_SIFS_ACT Assert MAC_WLAN_ACT in SIFS period Ox1 
1: enable, 0: disable 
13 R/W WLAN_RX_ACT Assert MAC_WLAN_ACT in RX period Ox1 
1: enable, 0: disable 
12 R/W WLAN_TX_ACT Assert MAC_WLAN_ACT in TX period Ox1 
1:enable, 0: disable 
11 R/W Reserved 0x0 
10 R/W BT_AUX_OEN BT_AUX pin output enable 0x0 
0: disable, 1: enable 
9 R/W BT_MUTE_TX_EN WLAN TX activity muting by Bluetooth activity (Muting |Ox0 
PAPE, TXDAC, TRSW) 
0: disable, 1:enable 
8 R/W BT_FORCE_RX_ANT_EN |Force WLAN Antenna to RX state as Bluetooth activity is |Ox0O 
granted. 
0: disable, 1:enable 
7 R/W RX_TS_EN Write 32-bit hardware RX timestamp instead of (RXWI- |Ox0 
>RSSI), and write (RXWI->RSSI) instead of (RXWI->SNR). 
Note: For QA RX sniffer mode only. 
1: enable 0: disable 
6 R/W WLAN_HALT_EN Enable external WLAN halt control signal 0x0 
1: enable 0: disable 
5 R/W PBF_LOOP_EN Packet buffer loop back enable (TX->RX) 0x0 
1: enable 0: disable 
4 R/W CONT_TX_TEST Continuous TX production test; override MAC_RX_EN, 0x0 
MAC_TX_EN 
1: enable 0: disable 
3 R/W MAC_RX_EN MAC RX enable 0x0 
1: enable 0: disable 
2 R/W MAC_TX_EN MAC TX enable 0x0 
1: enable 0: disable 
1 R/W BBP_HRST BBP hard-reset Ox1 
1: BBP in reset state 0: BBP in normal state 
Note: Whole BBP including BBP registers will be reset. 
0 R/W MAC_SRST MAC soft-reset Ox1 
1: MAC in reset state 0: MAC in normal state 
Note: MAC registers and tables will NOT be reset. 
Note: MAC hard-reset is outside the scope of MAC registers. 
MAC_ADDR_DWO (offset:0x1008) 
Bits Type Name Description Initial value 
31:24 R/W MAC_ADDR_3 MAC address byte3 0x0 
23:16 R/W MAC_ADDR_2 MAC address byte2 0x0 
15:8 R/W MAC_ADDR_1 MAC address byte1 0x0 
7:0 R/W MAC_ADDR_O MAC address byteO 0x0 
MAC_ADDR_DW1 (offset:0x100C) 
Bits Type Name Description Initial value 
31:16 R Reserved 0x0 
15:8 R/W MAC_ADDR_5 MAC address byte5 0x0 
7:0 R/W MAC_ADDR_4 MAC address byte4 0x0 
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Note: Byte0 is the first byte on network. Its LSB bit is the first bit on network. For a MAC address captured on the 
network with order 00:01:02:03:04:05, byteO=00, byte1=01 etc. 


MAC_BSSID_DWO (offset:0x1010, default :0x0000_0000) 


Bits Type Name Description Initial value 
31:24 R/W BSSID_3 BSSID byte3 0x0 

23:16 R/W BSSID_2 BSSID byte2 Ox0 

15:8 R/W _‘[BSSID_1 BSSID byte1 0x0 

7:0 R/W _|BSSID_O BSSID byteO Ox0 
MAC_BSSID_DW1 (offset: 0x1014, default: 0x0000_0000) 

Bits Type Name Description Initial value 
31:24 R Reserved 0x0 

23 R/W MULTIL_BCN_NUM_ Multiple BSSID Beacon number (extension bit3) 0x0 

BIT3 Use together with MULTI_BCN_MUM: 


(MULTI_BCN_NUM_BIT3 * 8) + MULTI_BCN_MUM = 
0: one back-off beacon 
1-15: SIFS-burst beacon count 


22 R/W MULTI_BSSID_MODE_ |Multiple BSSID mode (extension bit4) 0x0 
BIT4 Use together with MULTI_BSSID_ MODE: 
(MULTI_BSSID_ MODE_BIT4 * 4) + MULTI_BSSID_ MODE 


0: 1-BSSID mode 
1: 2-BSSID mode 
2: 4-BSSID mode 
3: 8-BSSID mode 
4: 16-BSSID mode 


21 R/W NEW_MULTI_BSSID_ |New multiple BSSID mode 0x0 


MODE 0: use MAC address Byte5 to distinguish different BSSID 


1: use MAC address ByteO to distinguish different 

BSSID, 

New BSSID numbering rule: 

a. BitO of MAC address ByteO is broadcast/multicast 
bit. 

b. Bit1 of MAC address Byte0 is local administration 
bit and should be set to 1 in extended multiple 
BSSIDs’. 

c. Bit4:Bit3 of MAC address ByteO is extended 
multiple BSSID index. 


For example: in 4-BSSID mode and MAC address is 
00:0c:43:28:60:01, by new rule, the extended 3-BSSID 
is 02:0c:43:28:60:01 and 06:0c:43:28:60:01 and 
0a:0c:43:28:60:01. 


20:18 R/W MULTI_BCN_NUM Multiple BSSID Beacon number 0x0 


0: one back-off beacon 
1-7: SIFS-burst beacon count 


17:16 R/W MULTI_BSSID_-MODE__|Multiple BSSID mode Ox0 
In multiple-BSSID AP mode, BSSID shall be the same as 
MAC_ADDR, that is, this device owns multiple 
MAC_ADDR in this mode. 


The multiple MAC_ADDR/BSSID are distinguished by 
[bit2: bitO] of byte5. 
0: 1-BSSID mode (BSS index = 0) 
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1: 2-BSSID mode (byte5.bitO as BSS index) 
2: 4-BSSID mode (byte5.bit1:0 as BSS index) 
3: 8-BSSID mode (byte5.bit2:0 as BSS index) 


15:8 


R/W 


BSSID_5 


BSSID byteS 


0x0 


7:0 


R/W 


BSSID_4 


BSSID byte4 


0x0 


Note: RXINFO bit17 is extension BSS_INDEX bit 3, it is used together with RXWI BSS_INDEX bit2:bitO to represent 


16 multiple BSS. 


MAX_LEN_CFG (offset: 0x1018, default: OxOOOA_OFFF) 


Bits Type |Name Description Initial value 
31:20 R Reserved 0x0 
19:16 |R/W MIN_MPDU_LEN Minimum MPDU length (unit: bytes) 0x10 
MAC will drop the MPDU if the length is less than this 
limitation. Applied only in MAC RX. 
15:14 R Reserved 0x0 
13:12 |R/W MAX_PSDU_LEN Maximum PSDU length (power factor) 0x0 
0: 2413 = 8K bytes 
1: 2414 = 16K bytes 
2: 2415 = 32K bytes 
3: 2416 = 64K bytes 
MAC will NOT generate A-MPDU with length greater 
than this limitation. Applied only in MAC TX. 
11:0 R/W MAX_MPDU_LEN Maximum MPDU length (unit: bytes) 0x4095 
MAC will drop the MPDU if the length is greater than 
this limitation. Applied only in MAC RX. 
BBP_CSR_CFG (offset: 0x101C, default: Ox0008_0000) 
Bits Type Name Description Initial value 
31:20 R Reserved 0x0 
19 R/W BBP_RW_MODE BBP Register R/W mode Ox1 
1: parallel mode 
0: serial mode 
18 R/W BBP_PAR_DUR BBP Register parallel R/W pulse width 0x0 
0: pulse width = 62.5ns 
1: pulse width = 112.5ns 
Note: Please set BBP_PAR_DUR=1 in 802.11) mode 
17 R/W BBP_CSR_KICK Write - kick BBP register read/write 0x0 
0: do nothing 1: kick read/write process 
Read - Polling BBP register read/write progress 
0: idle 1: busy 
16 R/W BBP_CSR_RW 0: Write 1: Read 0x0 
15:8 R/W BBP_ADDR BBP register ID 0x0 
0 for RO, 1 for R1, and so on. 
7:0 R/W BBP_DATA Write - Data written to BBP 0x0 
Read - Data read from BBP 
RF_CSR_CFGO (offset: 0x1020, default: 0x1600_0000) 
Bits Type Name Description Initial value 
31 R/W RF_REG_CTRL Write: 1 - RF_REGO/1/2 to RF chip 0x0 
Read: 0 — idle, 1 - busy 
30 R/W RF_LE_SEL RF_LE selection 0x0 
O:RF_LEO activate 
1:RF_LE1 activate 
29 R/W RF_LE_STBY RF_LE standby mode 0x0 
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0: RF_LE is high when standby 
1: RF_LE is low when standby 
28:24 R/W RF_REG_WIDTH RF register bit width 0x22 
23:0 R/W RF_REG_O RF registerO ID and content 0x0 
RF_CSR_CFG1 (offset: 0x1024, default: OxO0000_0000) 
Bits Type Name Description Initial value 
31:25 R Reserved 0x0 
24 R/W RF_DUR Gap between BB_CONTROL_RF and RF_LE 0x0 
0: 3 system clock cycle (37.5usec) 
1: 5 system clock cycle (62.5usec) 
23:0 R/W RF_REG_1 RF register1 ID and content Ox0 
RF_CSR_CFG2 (offset: 0x1028, default: Ox0000_0000) 
Bits Type Name Description Initial value 
31:24 R Reserved 0x0 
23:0 R/W RF_REG_ 2 RF register2 ID and content Ox0 


Note: Software should make sure the first bit (MSB in the specified bit number) written to RF is O for RF chip 
mode selection. 


LED_CFG (offset: 0x102C, default: 0xO003_1E46) 


Bits Type Name Description Initial value 
31 R Reserved 0x0 
30 R/W LED_POL LED polarity 0x0 

0: active low 1: active high 
29:28 R/W Y_LED_MODE Yellow LED mode 0x0 

0: off 

1: blinking upon TX 

2: periodic slow blinking 

3: always on 
27:26 R/W G_LED_MODE Green LED mode 0x0 

O: off 

1: blinking upon TX 

2: periodic slow blinking 

3: always on 
25:24 |R/W  |R_LED_ MODE Red LED mode Ox0 

O: off 

1: blinking upon TX 

2: periodic slow blinking 

3: always on 
23:22 R Reserved 0x0 
21:16 R/W SLOW_BLK_TIME Slow blinking period (unit: 1sec) 0x3 
15:8 R/W LED_OFF_TIME TX blinking off period (unit: 1ms) 0x30 
7:0 R/W LED_ON_TIME TX blinking on period (unit: 1ms) 0x70 
AMPDU_MAX_LEN_20M1S (offset: 0x1030, default: 0x7777_7777) 
Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW20_MCS7 Maximum AMPDU for BW20 MCS7* Ox7 
27:24 R/W AMPDU_MAX_BW20_MCS6 Maximum AMPDU for BW20 MCS6* Ox7 
23:20 R/W AMPDU_MAX_BW20_MCS5 Maximum AMPDU for BW20 MCS5* Ox7 
19:16 R/W AMPDU_MAX_BW20_MCS4 Maximum AMPDU for BW20 MCS4* Ox7 
15:12 R/W AMPDU_MAX_BW20_MCS3 Maximum AMPDU for BW20 MCS3* Ox7 
11:08 R/W AMPDU_MAX_BW20_MCS2 Maximum AMPDU for BW20 MCS2* Ox7 
07:04 R/W AMPDU_MAX_BW20_MCS1 Maximum AMPDU for BW20 MCS1* Ox7 
03:00 R/W AMPDU_MAX_BW20_MCSO Maximum AMPDU for BW20 MCSO* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 
Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 
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AMPDU_MAX_LEN_20M2S (offset: 0x1034, default: 0x7777_7777) 


Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW20_MCS15 Maximum AMPDU for BW20 MCS15* Ox7 
27:24 R/W AMPDU_MAX_BW20_MCS14 Maximum AMPDU for BW20 MCS14* Ox7 
23:20 R/W AMPDU_MAX_BW20_MCS13 Maximum AMPDU for BW20 MCS13* Ox7 
19:16 R/W AMPDU_MAX_BW20_MCS12 Maximum AMPDU for BW20 MCS12* Ox7 
15:12 R/W AMPDU_MAX_BW20_MCS11 Maximum AMPDU for BW20 MCS11* Ox7 
11:08 R/W AMPDU_MAX_BW20_MCS10 Maximum AMPDU for BW20 MCS10* Ox7 
07:04 R/W AMPDU_MAX_BW20_MCS9 Maximum AMPDU for BW20 MCS9* Ox7 
03:00 R/W AMPDU_MAX_BW20_MCS8& Maximum AMPDU for BW20 MCS8* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 
Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 
AMPDU_MAX_LEN_40M1S (offset: 0x1038, default: 0x7777_7777) 
Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW40_MCS7 Maximum AMPDU for BW40 MCS7* Ox7 
27:24 R/W AMPDU_MAX_BW40_MCS6 Maximum AMPDU for BW40 MCS6* Ox7 
23:20 R/W AMPDU_MAX_BW40_MCS5 Maximum AMPDU for BW40 MCS5* Ox7 
19:16 R/W AMPDU_MAX_BW40_MCS4 Maximum AMPDU for BW40 MCS4* Ox7 
15:12 R/W AMPDU_MAX_BW40_MCS3 Maximum AMPDU for BW40 MCS3* Ox7 
11:08 R/W AMPDU_MAX_BW40_MCS2 Maximum AMPDU for BW40 MCS2* Ox7 
07:04 R/W AMPDU_MAX_BW40_MCS1 Maximum AMPDU for BW40 MCS1* 0x7 
03:00 R/W AMPDU_MAX_BW40_MCSO Maximum AMPDU for BW40 MCSO* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 
Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 
AMPDU_MAX_LEN_40M2S (offset: 0x103C, default: 0x7777_7777) 
Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW40_MCS15 Maximum AMPDU for BW40 MCS15* Ox7 
27:24 R/W AMPDU_MAX_BW40_MCS14 Maximum AMPDU for BW40 MCS14* Ox7 
23:20 R/W AMPDU_MAX_BW40_MCS13 Maximum AMPDU for BW40 MCS13* Ox7 
19:16 R/W AMPDU_MAX_BW40_MCS12 Maximum AMPDU for BW40 MCS12* Ox7 
15:12 R/W AMPDU_MAX_BW40_MCS11 Maximum AMPDU for BW40 MCS11* Ox7 
11:08 R/W AMPDU_MAX_BW40_MCS10 Maximum AMPDU for BW40 MCS10* Ox7 
07:04 R/W AMPDU_MAX_BW40_MCS9 Maximum AMPDU for BW40 MCS9* Ox7 
03:00 R/W AMPDU_MAX_BW40_MCS8 Maximum AMPDU for BW40 MCS8* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 
Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 
AMPDU_MAX_LEN_40M 2S (offset: 0x1040, default: OxO000_0000) 
Bits Type Name Description Initial value 
31:07 R Reserved 0x0 
06 R/W FORCE_BA_WINSIZE_EN Enable forced BA window size over BA window Ox0 
size value in TXWI 
0: disable, 1: enable 
05:00 R/W FORCE_BA_WINSIZE Forced BA window size 0x0 
TX_CHAIN_ADDRO_L (offset: 0x1044, default: Ox0000_0000) 
Bits Type Name Description Initial value 
31:0 R/W TX_CHAIN_ADDRO_L Destination MAC address bit31:bitO of TX chainO |Ox0 
TX_CHAIN_ADDRO_H (offset: 0x1048, default: OxO000_0000) 
Bits Type Name Description Initial value 
31:20 R Reserved 0x0 
19:16 R/W TX_CHAIN_SELO Selection value of TX chainO 0x0 
15:0 R/W TX_CHAIN_ADDRO_H Destination MAC address bit47:32 of TX chain0 |0x0 
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TX_CHAIN_ADDR1_L (offset: 0x104C, default: Ox0000_0000) 


Bits Type Name Description Initial value 
31:0 R/W TX_CHAIN_ADDR1_L Destination MAC address bit31:bitO of TX chain1 |Ox0O 
TX_CHAIN_ADDR1_H (offset: 0x1050, default: OxO0000_0000) 

Bits Type Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W TX_CHAIN_SEL1 Selection value of TX chain1 Ox0 

15:0 R/W TX_CHAIN_ADDR1_H Destination MAC address bit47:32 of TX chain1 0x0 
TX_CHAIN_ADDR2_L (offset: 0x1054, default: OxO000_0000) 

Bits Type Name Description Initial value 
31:0 R/W TX_CHAIN_ADDR2_L Destination MAC address bit31:bitO of TX chain2 |Ox0 
TX_CHAIN_ADDR2_H (offset: 0x1058, default: OxO000_0000) 

Bits Type Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W TX_CHAIN_SEL2 Selection value of TX chain2 Ox0 

15:0 R/W TX_CHAIN_ADDR2_H Destination MAC address bit47:32 of TX chain2 0x0 
TX_CHAIN_ADDR3_L (offset: 0x105C, default: Ox0000_0000) 

Bits Type Name Description Initial value 
31:0 R/W TX_CHAIN_ADDR3_L Destination MAC address bit31:bitO of TX chain3 |Ox0 
TX_CHAIN_ADDR3_H (offset: 0x1060, default: OxO000_0000) 

Bits Type Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W TX_CHAIN_SEL3 Selection value of TX chain3 0x0 

15:0 R/W TX_CHAIN_ADDR3_H Destination MAC address bit47:32 of TX chain3 Ox0 
AMPDU_MAX_LEN_20MB5S (offset: 0x1064, default: 0x7777_7777) 

Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW20_MCS23 — |Maximum AMPDU for BW20 MCS23* Ox7 

27:24 R/W AMPDU_MAX_BW20_MCS22 Maximum AMPDU for BW20 MCS22* Ox7 

23:20 R/W AMPDU_MAX_BW20_MCS21 — |Maximum AMPDU for BW20 MCS21* Ox7 

19:16 R/W AMPDU_MAX_BW20_MCS20 — |Maximum AMPDU for BW20 MCS20* Ox7 

15:12 R/W AMPDU_MAX_BW20_MCS19 Maximum AMPDU for BW20 MCS19* Ox7 

11:08 R/W AMPDU_MAX_BW20_MCS18 = |/Maximum AMPDU for BW20 MCS18* Ox7 

07:04 R/W AMPDU_MAX_BW20_MCS17 Maximum AMPDU for BW20 MCS17* Ox7 

03:00 R/W AMPDU_MAX_BW20_MCS16 = |Maximum AMPDU for BW20 MCS16* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 

Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 

AMPDU_MAX_LEN_40M35S (offset: 0x1068, default: 0x7777_7777) 

Bits Type Name Description Initial value 
31:28 R/W AMPDU_MAX_BW40_MCS23 Maximum AMPDU for BW40 MCS23* Ox7 

27:24 R/W AMPDU_MAX_BW40_MCS22 = |Maximum AMPDU for BW40 MCS22* Ox7 

23:20 R/W AMPDU_MAX_BW40_MCS21 = |Maximum AMPDU for BW40 MCS21* Ox7 

19:16 R/W AMPDU_MAX_BW40_MCS20 = |Maximum AMPDU for BW40 MCS20* Ox7 

15:12 R/W AMPDU_MAX_BW40_MCS19 Maximum AMPDU for BW40 MCS19* Ox7 

11:08 R/W AMPDU_MAX_BW40_MCS18 = |/Maximum AMPDU for BW40 MCS18* 0x7 

07:04 R/W AMPDU_MAX_BW40_MCS17 Maximum AMPDU for BW40 MCS17* Ox7 

03:00 R/W AMPDU_MAX_BW40_MCS16 = |Maximum AMPDU for BW40 MCS16* Ox7 
Note1*: 0-2: 2K bytes, 3: 4K bytes, 4: 8K, 5: 16K, 6: 32K, 7: 64K 

Note2: The value applied together with 0x1018 MAX_PSDU_LEN. 

TX_WCID_DROP_MASKO (offset: 0x106C, default: OxO000_0000) 

Bits Type Name Description Initial value 
31:0 R/W [TX_WCID_DROP_MASKO-31 Directly drop TX frame of specific WCID |ox0 
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BitO=WCIDO, bit1=WCID1,... bit31=WCID31 
0: disable, 1:enable 


TX_WCID_DROP_MASK32-63 


TX_WCID_DROP_MASKO (offset: 0x1070, default: 0x0000_ 0000) 


Directly drop TX frame of specific WCID 
BitO=WCID32, bitl1=WCID33,... bit31=WCID63 
0: disable, 1:enable 


Ox0 


Directly drop TX frame of specific WCID 
BitO=WCID64, bitl1=WCID65,... bit31=WCID95 
0: disable, 1:enable 


0x0 


Directly drop TX frame of specific WCID 
BitO=WCID96, bitl1=WCID97,... bit31=WCID127 
0: disable, 1:enable 


Ox0 


TX_WCID_DROP_MASK128-159 


Directly drop TX frame of specific WCID 
BitO=WCID128, bit1=WCID129.... bit31=WCID159 
0: disable, 1:enable 


0x0 


31:0 


R/W 


TX_WCID_DROP_MASK160-191 


TX_WCID_DROP_MASKO (offset: 0x1080, default: 0x0000_0000) 


Directly drop TX frame of specific WCID 
BitO=WCID160, bit1=WCID161.,... bit31=WCID191 
0: disable, 1:enable 


Ox0 


TX_WCID_DROP_MASK192-223 


TX_WCID_DROP_MASKO (offset: 0x1084, default: Ox0000_0000) 


Directly drop TX frame of specific WCID 
BitO=WCID192, bit1=WCID193.... bit31=WCID223 


0: disable, 1:enable 


31:0 R/W TX_WCID_DROP_MASK224-255  |Directly drop TX frame of specific WCID 0x0 
BitO=WCID224, bitl1=WCID225.... bit31=WCID255 
0: disable, 1:enable 
TX_BCN_BYPASS_MASK (offset: 0x108C, default: 0x0000_0000) 
31:16 |R/W Reserved 0x0 
15:0 R/W TX_BCN_DROP_MASKO-15 Directly bypass TX Beacon frame of specific Ox0 
Beacon 
Bit0=1" Beacon, bit1=2™ Beacon... bit15=16" 
Beacon 
0: disable, 1:enable 
AP_CLIENT_BSSIDO_L (offset: 0x1090, default: 0x0000_0000) 
31:24 |R/W APC_BSSIDO_3 AP client BSSIDO byte3 Ox0 
23:16 |R/W APC_BSSIDO_2 AP client BSSIDO byte2 Ox0 
15:8 R/W APC_BSSIDO_1 AP client BSSIDO byte1 0x0 
7:0 R/W _|APC_BSSIDO_O AP client BSSIDO byteO 0x0 
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31:17 R Reserved 0x0 
16 R/W APC_BSSID_EN Enable AP client mode (occupy BSSIDX8-16 of multiple 0x0 
BSSID mode) 
0: disable, 1:enable 
15:8 R/W APC_BSSIDO_5 AP client BSSIDO byte5 0x0 
7:0 R/W APC_BSSIDO_4 AP client BSSIDO byte4 0x0 


AP_CLIENT_BSSID1 


L (offset: 0x1098, default: Ox0000_0000) 


31:24 R/W APC_BSSID1_3 AP client BSSID1 byte3 Ox0 
23:16 R/W APC_BSSID1_2 AP client BSSID1 byte2 0x0 
15:8 R/W APC_BSSID1_1 AP client BSSID1 byte1 0x0 
7:0 R/W APC_BSSID1_0 AP client BSSID1 byteO 0x0 


AP_CLIENT_BSSID1_H (offset: 0x109C, default: Ox0000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID1_5 AP client BSSID1 byte5S 0x0 
7:0 R/W APC_BSSID1_4 AP client BSSID1 byte4 0x0 


AP_CLIENT_BSSID2 


L (offset: Ox10A0, default: OxO000_0000) 


31:24 R/W APC_BSSID2_3 AP client BSSID2 byte3 Ox0 
23:16 R/W APC_BSSID2_2 AP client BSSID2 byte2 0x0 
15:8 R/W APC_BSSID2_1 AP client BSSID2 byte1 0x0 
7:0 R/W APC_BSSID2_0 AP client BSSID2 byteO 0x0 


AP_CLIENT_BSSID2_H (offset: 0x10A4, default: 0x0000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID2_5 AP client BSSID2 byte5S 0x0 
7:0 R/W APC_BSSID2_4 AP client BSSID2 byte4 0x0 


AP_CLIENT_BSSID3 


L (offset: 0x10A8, default: OxO000_0000) 


31:24 R/W APC_BSSID3_3 AP client BSSID3 byte3 0x0 
23:16 R/W APC_BSSID3_2 AP client BSSID3 byte2 0x0 
15:8 R/W APC_BSSID3_1 AP client BSSID3 byte1 0x0 
7:0 R/W APC_BSSID3_0 AP client BSSID3 byteO 0x0 


AP_CLIENT_BSSID3_H (offset: Ox10AC, default: 0x0000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID3_5 AP client BSSID3 byte5S 0x0 
7:0 R/W APC_BSSID3_4 AP client BSSID3 byte4 0x0 


AP_CLIENT_BSSID4_L (offset: 0x10B0, default: 0x0000_0000) 


31:24 R/W APC_BSSID4_3 AP client BSSID4 byte3 0x0 
23:16 R/W APC_BSSID4_2 AP client BSSID4 byte2 0x0 
15:8 R/W APC_BSSID4_1 AP client BSSID4 byte1 0x0 
7:0 R/W APC_BSSID4_0 AP client BSSID4 byteO 0x0 


AP_CLIENT_BSSID4_H (offset: 0x10B4, default: OxO000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID4_5 AP client BSSID4 byte5 0x0 
7:0 R/W APC_BSSID4_4 AP client BSSID4 byte4 0x0 
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AP_CLIENT_BSSID5_L (offset: 0x10B8, default: 0x0000_0000) 


31:24 |R/W  |APC_BSSID5_3 AP client BSSID5 byte3 Ox0 
23:16 |R/W  |APC_BSSID5_2 AP client BSSIDS byte2 Ox0 
15:8 R/W _|APC_BSSID5_1 AP client BSSIDS byte1 Ox0 
7:0 R/W _|APC_BSSID5_0 AP client BSSID5 byteO Ox0 


AP_CLIENT_BSSID5 


H (offset: Ox10BC, default: Ox0000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID5_5 AP client BSSID5 byte5S 0x0 
7:0 R/W APC_BSSID5_4 AP client BSSID5 byte4 0x0 


AP_CLIENT_BSSID6_L (offset: 0x10CO0, default: Ox0000_0000) 


31:24 R/W APC_BSSID6_3 AP client BSSID6 byte3 0x0 
23:16 R/W APC_BSSID6_2 AP client BSSID6 byte2 0x0 
15:8 R/W APC_BSSID6_1 AP client BSSID6 byte1 0x0 
7:0 R/W APC_BSSID6_0 AP client BSSID6 byteO 0x0 


H (offset: 0x10C4, default: Ox0000_0000) 


31:16 R Reserved 0x0 
15:8 R/W APC_BSSID6_5 AP client BSSID6 byte5S 0x0 
7:0 R/W APC_BSSID6_4 AP client BSSID6 byte4 0x0 


AP_CLIENT_BSSID7_L (offset: 0x10C8, default: Ox0000_0000) 


31:24 R/W APC_BSSID7_3 AP client BSSID7 byte3 0x0 
23:16 R/W APC_BSSID7_2 AP client BSSID7 byte2 0x0 
15:8 R/W APC_BSSID7_1 AP client BSSID7 byte1 0x0 
7:0 R/W APC_BSSID7_0 AP client BSSID7 byteO 0x0 
AP_CLIENT_BSSID7_H (offset: 0x10CC, default: 0x0000_0000) 
31:16 {R Reserved 0x0 
15:8 R/W__|APC_BSSID7_5 AP client BSSID7 byte5 0x0 
7:0 R/W__|APC_BSSID7_4 AP client BSSID7 byte4 0x0 
BT_WINDOW_CFG (offset: 0x10D0, default: OxO04E2_O0FA) 
Reserved 0x0 
BT_WIN_SIZE Bluetooth slot window size for Bluetooth slot phase tracking |0x1250 
(unit: usec) 
15:11 = [R Reserved 0x0 
10:0 R/W_ |PRE_BT_WIN_SIZE _ |Pre-Bluetooth slot window size (unit: usec) 0x250 
Pre-Bluetooth slot window will block WLAN TX 
BT_COEX_CFG (offset: 0x10D4, default: 0x0010_D3FF) 
31:22 [R Reserved 0x0 
21:16 |R/W_ |BT_RPI_WIN_SIZE Bluetooth priority indication window in 3-wire/4-wire mode {0x16 
(unit: usec) 
15:8 R/W_ |WLAN_BT_DIS WLAN high priority event (higher priority than Bluetooth) 0xD3 
Bit8: non-Beacon TX event 
Bit9: Beacon TX event 
Bit10: RX event 
Bit11: ACK RX event 
Bit12: ACK TX event 
Bit13: CTS TX event 
Bit14: implicit BA TX event 
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Bit15: explicit BA TX event 


7:0 R/W |WLAN_BT_EN Truth table of Bluetooth halt WLAN activity condition OxFF 
{BT_AUX_IN, BT_HIGH_PRIORITY, BT_TX_STATE} 
3.21.3.2.2. MAC Timing Control Registers (offset:0x1100) 
XIFS_TIME_CFG (offset:0x1100) 
Bits Type Name Description Initial value 
31:30 |R Reserved 
29 R/W |BB_RXEND_EN BB_RX_END signal enable Ox1 
Refer BB_RX_END signal from BBP RX logic to start SIFS defer. 
0: disable 1: enable 
28:20 |R/W_ |EIFS_TIME EIFS time (unit: 1us) 0x314 
EIFS is the defer time after reception of a CRC error packet. 
After deferring EIFS, the normal back-off process may proceed. 
19:16 |R/W |OFDM_XIFS_TIME /|Delayed OFDM SIFS time compensator (unit: 1us) 0x4 
When BB_RX_END from BBP is a delayed version the SIFS 
deferred will be (OFDM_SIFS_TIME - OFDM_XIFS_ TIME) 
15:8 R/W |OFDM_SIFS_TIME |OFDM SIFS time (unit: 1us) 0x16 
Applied after OFDM TX/RX. 
7:0 R/W_ |CCK_SIFS_TIME CCK SIFS time (unit: 1us) 0x10 
Applied after CCK TX/RX. 


Note1: EIFS = SIFS + ACK @ 1Mbps + DIFS = 10us (SIFS) + 192us (long preamble) + 14*8us (ACK) + 50us (DIFS) = 
364. However, MAC should start back-off procedure after (EIFS-DIFS). 
Note2: EIFS is not applied if MAC is a TXOP initiator that owns the channel. 
Note3: EIFS is not started if AMPDU is only partial corrupted. 

Caution: It is recommended that both (CCK_SIFS_TIME) and (OFDM_SIFS_TIME) are no less than TX/RX transition 
time. If the SIFS value is not long enough, a SIFS burst transmission may be replaced with a PIFS burst one. 


BKOFF_SLOT_CFG (offset:0x1104, default : OxO000_0214) 


Bits Type |Name Description Initial value 
31:12 |R/W Reserved 
11:8 R/W_ |CC_DELAY_TIME Channel clear delay (unit: 1-us) Ox2 

This value specifies TX guard time after channel is clear. 
7:0 R/W |SLOT_TIME Slot time (unit: 1-us) 0x20 

This value specifies the slot boundary after deferring SIFS time. 

Note: Default 20us is for 11b/g. 11a and 11g-short-slot-mode is 

Sus. 
NAV_TIME_CFG (offset:0x1108, default :0xO0000_8000) 
Bits Type Name Description Initial value 
31 WC |NAV_UPD NAV timer manual update command 0x0 

0: Do nothing 

1: Update NAV timer with NAV_UPD_VAL 
30:16 |R/W |NAV_UPD_VAL NAV timer manual update value (unit: 1us) 0x0 
15 R/W |NAV_CLR_EN NAV timer auto-clear enable Ox1 

When enabled, MAC will auto clear NAV timer after the 

reception of CF-End frame from previous NAV holder STA. 

0: disable 1: enable 
14:0 R NAV_TIMER NAV timer (unit: 1us) 0x0 

The timer is set by other STA and will auto countdown to zero. 

The STA who set the NAV timer is called the NAV holder. When 

NAV timer is nonzero, MAC will not send any packet. 
CH_TIME_CFG (offset:0x110C, default: OxO000_001E) 
Bits Type Name Description Initial value 
31:5 R Reserved 0x0 
4 R/W |EIFS_AS_ CH BUSY |Count EIFS as channel busy Ox1 

0: disable 1: enable 
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3 R/W  |NAV_AS_CH_ BUSY |Count NAV as channel busy Ox1 
0: disable 1: enable 
2 R/W |RX_AS_CH_BUSY Count RX busy as channel busy Ox1 
0: disable 1: enable 
1 R/W |TX_AS_CH_ BUSY Count TX busy as channel busy Ox1 
0: disable 1: enable 
0) R/W |CH_STA_TIMER_EN  |Channel statistic timer enable 0x0 
0: disable 1: enable 
PBF_LIFE_TIMER (offset:0x1110, default: OxO000_0000) 
Bits Type Name Description Initial value 
31:0 R PBF_LIFE_TIMER TX/RX MPDU timestamp timer (free run) 0x0 
Unit: 1us 
BCN_TIME_CFG (offset:0x1114, default: 0x00000640) 
Bits Type Name Description Initial value 
31:24 |R/W_ |TSF_INS COMP TSF insertion compensation value (unit: 1us) 0x0 
When inserting TSF, add this value with local TSF timer as the 
TX timestamp. 
23:21 |R Reserved 0x0 
20 R/W |BCN_TX_EN BEACON frame TX enable Ox0 
When enabled, MAC sends BEACON frame at TBTT interrupt. 
0: disable 1: enable 
19 R/W_ |TBTT_TIMER_EN TBTT timer enable 0x0 
When enabled, TBTT interrupt will be issued periodically 
with period specified in (BCN_INTVAL). 
0: disable 1: enable 
18:17. |R/W_ |TSF_SYNC_MODE Local 64-bit TSF timer synchronization mode 0x0 
00: disable 
01: (STA infra-structure mode) Upon the reception of 
BEACON frame from associated BSS, local TSF is always 
updated with remote TSF. 
10: (STA ad-hoc mode) Upon the reception of BEACON frame 
from associated BSS, local TSF is updated with remote TSF 
only if the remote TSF is greater than local TSF. 
11: (AP mode) SYNC with nobody 
16 R/W_ |TSF_TIMER_EN Local 64-bit TSF timer enable 0x0 
When enabled, TSF timer will re-start from zero. 
0: disable 1: enable 
15:0 R/W |BCN_INTVAL BEACON interval (unit: 64us) 0x1600 
This value specified the interval between 
Maximum beacon interval is about 4sec. 
TBTT_SYNC_CFG (offset:0x1118, default: 0x0042_2010) 
Bits Type Name Description Initial value 
31:24 |R Reserved 0x0 
23:20 |R/W_ |BCN_CWMIN Beacon transmission CWMIN after TBTT interrupt (unit: slot) |Ox4 
19:16 |R/W_ |/BCN_AIFSN Beacon transmission AIFSN after TBTT interrupt (unit: slot) |Ox2 
15:8 R/W |BCN_EXP_WIN Beacon expecting window duration (unit: 64us) 0x32 
The window starts from TBTT interrupt. The phase of “TBTT 
interrupt train” will NOT be adjusted by the beacon arrived 
within the window. 
7:0 R/W_ |TBTT_ADJUST IBSS mode TBTT phase adaptive adjustment step (unit: 1us), |Ox16 
default value is 16us. 
In IBSS mode (Ad hoc), if consecutive TX beacon failures (or 
consecutive success) happened, TBTT timer will adjust it 
phase to meet the external Ad hoc TBTT time. 
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TSF_TIMER_DWO (offset:0x111C, default: 0x0000_ 0000) 


; R TSF_TIMER_DWO Local TSF timer LSB 32 bits (unit: 1us) 0x0 
TSF_TIMER_DW1 (offset:0x1120, default: OxO0000_0000) 
31:0 R TSF_TIMER_DW1 Local TSF timer MSB 32 bits (unit: 1us) Ox0 


R 


TBTT_TIMER (offset:0x1124, default: OxO000_0000) 


Reserved 


0x0 


R TBTT_TIMER 


TBTT Timer (unit: 32us) 
The time remains till next TBTT. 


When TBTT_TIMER_EN is enabled, the timer will down count 
from BCN_INTVAL to zero. 


When TBTT_TIMER_EN is disabled, the timer will stay in zero. 


i=) 
x 
(=) 


31:16 


R/W 


GP_TIMER 


INT_TIMER_CFG (offset:0x1128, default: 0x0000_0320) 


Period of general purpose interrupt timer (Unit: 64us) 


j=) 
x 
(=) 


R/W 


PRE _TBTT_TIMER 


Pre-TBTT interrupt time (unit: 64us) 
The value specified the interrupt timing before TBTT 
interrupt. 


Ox0 


INT_TIMER_EN (offset:0x112C, default: Ox0000_0000) 


31:2 R Reserved 0x0 

1 R/W GP_TIMER_EN Periodic general purpose interrupt timer enable 0x0 
0: disable 1: enable 

0 R/W PRE_TBTT_INT_EN |Pre-TBTT interrupt enable 0x0 
0: disable 1: enable 

CH_IDLE_STA (offset:0x1130, default: Ox0000_0000) 

31:0 RC CH_IDLE_TIME Channel idle time (unit: 1us) 0x0 

In application, the channel busy time can be derived by the equation: 

CH_BUSY_TIME = host polling period — CH_IDLE_TIME 

CH_BUSY_STA (offset:0x1134, default: Ox0000_0000) 

31:0 RC CH_BUSY_TIME Channel busy time (unit: 1us) 0x0 

EXT_CH_BUSY_STA (offset:0x1138, default: Ox0000_0000) 

31:0 RC EXT_CH_BUSY_TIME_ |Extension Channel busy time (unit: 1us) 0x0 

BBP_IPI_TIMER (offset:0x113C, default: OxO000_0000) 

Type [Name [Description initial vale 
31:17 R Reserved 0x0 
16 R/W BBP_IPI_KICK Write 1: Kick-off the measurement of BBP IPI 0x0 
Read 1: BBP IPI enabled, 0: BBP IPI disabled 
15:0 R/W BBP_IPI_TIMER Measurement period of BBP IPI (unit: 1.024ms) 0x0 


31:0 


RC 


ED _CCA_TIME 


ED_CCA_TIMER (offset:0x1140, default: 0x0000_0000) 


Energy detection CCA busy time (unit: 1us) 


Ox0 


3.21.3.2.3 MAC Power save configuration registers (offset:0x1200) 
MAC_STATUS_REG (offset:0x1200, default: OxO000_0000) 


| 
po CReserved OK 


a a 
1 R RX_STATUS RX status 0x0 
0: Idle 1: Busy 
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0 R TX_STATUS TX status Ox0 

0: Idle 1: Busy 
PWR_PIN_CFG (offset:0x1204, default: Ox0000_O00A) 
Bits Type Name Description Initial value 
31:4 R Reserved 0x0 
3 R/W 10_ADDA_PD AD/DA power down Ox1 
2 R/W 10_PLL_PD PLL power down 0x0 
1 R/W IO_RA PE RA_PE Ox1 
0 R/W IO_RF_PE RF_PE Ox0 
AUTO_WAKEUP_CFG (offset:0x1208, default: OxO000_0014) 
Bits Type Name Description Initial value 
31:16 R Reserved 0x0 
15 R/W AUTO_WAKEUP_EN _ |Auto wakeup interrupt enable 0x0 

Auto wakeup interrupt will be issued after 

#(SLEEP_TBTT_NUM) TBTTs’ at WAKEUP_LEAD_ TIME 

before the target TBTT. 

0: disable 1: enable 

Note: Please make sure TBTT_TIMER_EN is enabled. 
14:8 R/W SLEEP_TBTT_NUM Number of sleeping TBTT Ox0 
7:0 R/W WAKEUP_LEAD_TIME |Auto wakeup lead time (unit: 1TU=1024us) 0x20 
AUX_CLK_EN (offset:0x120C, default: 0OxO0000_0000) 
Bits Type Name Description Initial value 
31:1 R Reserved 0x0 
0) R/W AUX_CLK_EN Enable slow clock for powersave period 0x0 

0: disable, 1:enable 


—— aie CFG (offset:0x1210, default: gs0000 | 0004) 


Fr Oo TTT 
pre RE Reserved 


active, 1: low active 
active, 1: low active 


MMPS_RF_EN MIMO power save RF part enable O: disable, 1: enable 


2:1 R/W MMPS_BBP_RX_ANT_ |MIMO power save RX antenna default number 0: 1R 1: 2R |Ox2 
2: 3R 3: reserved 


lo s[R/W MMPS_BBP_EN MIMO power save BBP enable 0: disable, 1: enable 


3.21.3.2.4 


EDCA_ACO_CFG (BE) (offset: 0x1300, default: 0Ox0007_ 3200) 


MAC TX configuration registers (offset: 0x1300) 


Bits Type |Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W — |ACO_CWMAX ACO CWMAX (unit: power of 2) Ox7 

15:12 R/W ACO_CWMIN ACO CWMIN (unit: power of 2) 0x3 

11:8 R/W — |ACO_AIFSN ACO AIFSN (unit: # of slot time) Ox2 

7:0 R/W ACO_TXOP ACO TXOP limit (unit: 32us) 0x0 
EDCA_AC1_CFG (BK) (offset: 0x1304, default: Ox0007_ 3200) 

Bits Type |Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W AC1_CWMAX AC1 CWMAX (unit: power of 2) Ox7 

15:12 R/W  |AC1_CWMIN AC1 CWMIN (unit: power of 2) 0x3 

11:8 R/W — |AC1_AIFSN AC1 AIFSN (unit: # of slot time) Ox2 

7:0 R/W AC1_TXOP AC1 TXOP limit (unit: 32us) 0x0 
EDCA_AC2_CFG (VI) (offset: 0x1308, default: 0x0007_ 3200) 

Bits Type |Name Description Initial value 
31:20 R Reserved 0x0 

19:16 R/W AC2_CWMAX AC2 CWMAX (unit: power of 2) 0x7 
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15:12 R/W AC2_CWMIN AC2 CWMIN (unit: power of 2) 0x3 
11:8 R/W AC2_AIFSN AC2 AIFSN (unit: # of slot time) Ox2 
7:0 R/W AC2_TXOP AC2 TXOP limit (unit: 32us) 0x0 
EDCA_AC3_CFG (VO) (offset: 0x130C, default: 0x0007_ 3200) 
Bits Type |Name Description Initial value 
31:20 R Reserved 0x0 
19:16 R/W AC3_CWMAX AC3 CWMAX (unit: power of 2) 0x7 
15:12 |R/w_ [AC3_CWMIN AC3 CWMIN (unit: power of 2) Ox3 
11:8 R/W AC3_AIFSN AC3 AIFSN (unit: # of slot time) Ox2 
7:0 R/W AC3_TXOP AC3 TXOP limit (unit: 32us) Ox0 
EDCA_TID_AC_MAP (offset: 0x1310, default: 0000_FA14) 
Bits Type |Name Description Initial value 
31:16 R Reserved 0x0 
15:14 R/W TID7_AC_MAP AC value as TID=7 0x3 
13:12 R/W TID6_AC_MAP AC value as TID=6 Ox3 
11:10 R/W TIDS_AC_MAP AC value as TID=5 Ox2 
9:8 R/W TID4_AC_MAP AC value as TID=4 Ox2 
7:6 R/W TID3_AC_MAP AC value as TID=3 0x0 
5:4 R/W TID2_AC_MAP AC value as TID=2 Ox1 
3:2 R/W  |TID1_AC_MAP AC value as TID=1 Ox1 
1:0 R/W TIDO_AC_MAP AC value as TID=0 Ox0 
Note: default according 802.11e Table 20.23—User priority to Access Category mappings 
TX_PWR_CFG_0 (offset: 0x1314, default: Ox6666_6666) 
Bits Type Name Description Initial value 
31:24 |R/W  |TX_PWR_OFDM_12 TX power for OFDM 12M/18M Ox66 
23:16 R/W  |TX_PWR_OFDM_6 TX power for OFDM 6M/9M Ox66 
15:8 R/W  |TX_PWR_CCK_5 TX power for CCK5.5M/11M Ox66 
7:0 R/W |TX_PWR_CCK_1 TX power for CCK1M/2M 0x66 
TX_PWR_CFG_0_EXT (offset: 0x1390, default: 0x0606_0606) 
Bits Type /Name Description Initial value 
31:24 R/W  |TX_PWR_OFDM_12 TX power for OFDM 12M/18M (extension) Ox6 
23:16 R/W  |TX_PWR_OFDM_6 TX power for OFDM 6M/9M (extension) Ox6 
15:8 R/W  |TX_PWR_CCK_5 TX power for CCK5.5M/11M (extension) Ox6 
7:0 R/W  |TX_PWR_CCK_1 TX power for CCK1M/2M (extension) Ox6 
TX_PWR_CFG_1 (offset: 0x1318, default: Ox6666_6666) 
Bits Type |Name Description Initial value 
31:24 R/W TX_PWR_MCS 2 TX power for HT MCS=2,3 Ox66 
23:16 |R/W  |TX_PWR_MCS_0 TX power for HT MCS=0,1 Ox66 
15:8 R/W TX_PWR_OFDM_48 TX power for OFDM 48M Ox66 
7:0 R/W  |TX_PWR_OFDM_24 TX power for OFDM 24M/36M 0x66 
TX_PWR_CFG_1 EXT (offset: 0x1394, default: 0Ox0606_0606) 
Bits Type |Name Description Initial value 
31:24 R/W TX_PWR_MCS 2 TX power for HT MCS=2,3 (extension) Ox6 
23:16 R/W TX_PWR_MCS_0 TX power for HT MCS=0,1 (extension) Ox6 
15:8 R/W TX_PWR_OFDM_48 TX power for OFDM 48M (extension) Ox6 
7:0 R/W  |TX_PWR_OFDM_24 TX power for OFDM 24M/36M (extension) Ox6 
TX_PWR_CFG_2 (offset: 0x131C, default: 0x6666_6666) 
Bits Type |Name Description Initial value 
31:24 |R/W |TX_PWR_MCS_10 TX power for HT MCS=10,11 Ox66 
23:16 |R/W |TX_PWR_MCS 8 TX power for HT MCS=8,9 Ox66 
15:8 R/W |TX_PWR_MCS 6 TX power for HT MCS=6 Ox66 
7:0 R/W TX_PWR_MCS 4 TX power for HT MCS=4,5 Ox66 
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12, 2010 


Initial value| 
31:24 R/W TX_PWR_MCS_10 TX power for HT MCS=10,11 (extension) Ox6 
23:16 R/W _|TX_PWR_MCS_8 TX power for HT MCS=8,9 (extension) Ox6 
15:8 R/W TX_PWR_MCS_6 TX power for HT MCS=6,7 (extension) Ox6 
7:0 R/W TX_PWR_MCS_4 TX power for HT MCS=4,5 (extension) Ox6 
TX_PWR_CFG_3 (offset: 0x1320, default: 0x6666_6666) 
[pits [Type [Name [Description Initia value | 
31:24 R/W  |TX_PWR_STBC_2 TX power for STBC MCS=2, 3 Ox66 
23:16 R/W  _|TX_PWR_STBC_O TX power for STBC MCS=0, 1 0x66 
15:8 R/W  _|TX_PWR_MCS_14 TX power for HT MCS=14 0x66 
7:0 R/W  |TX_PWR_MCS_12 TX power for HT MCS=12,13 0x66 
TX_PWR_CFG_3_EXT (offset: 0x139C, default: 0x0606_0606) 
[pits [Type [Name [Description itil value | 
31:24 R/W TX_PWR_STBC_2 TX power for STBC MCS=2, 3 (extension) Ox6 
23:16 R/W  _|TX_PWR_STBC_O TX power for STBC MCS=0, 1 (extension) Ox6 
15:8 R/W TX_PWR_MCS_14 TX power for HT MCS=14 (extension) Ox6 
7:0 R/W TX_PWR_MCS_12 TX power for HT MCS=12,13 (extension) Ox6 


TX_PWR_CFG_4 (offset: 0x1324, default: 0x0000_6666) 


31:16 R Reserved 0x0 
15:8 R/W TX_PWR_STBC_6 TX power for STBC MCS=6 0x66 
7:0 R/W TX_PWR_STBC_4 TX power for STBC MCS=4, 5 0x66 
TX_PWR_CFG_4 EXT (offset: 0x13A0, default: OxO000_0606) 

31:16 R Reserved 0x0 
15:8 R/W TX_PWR_STBC_6 TX power for STBC MCS=6 (extension) 0x06 
7:0 R/W TX_PWR_STBC_4 TX power for STBC MCS=4, 5 (extension) 0x06 
TX_PWR_CFG_5 (offset: 0x1384, default: OxO0666_0666) 

31:28 R Reserved Ox0O 
27:16 R/W TX_PWR_MCS_18 TX power for HT MCS=18, 19 0x666 
15:12 R Reserved Ox0 
11:0 R/W TX_PWR_MCS_16 TX power for HT MCS=16, 17 0x666 


TX_PWR_CFG_6 (offset: 0x1388, default: 0x0666_0666) 


31:28 R Reserved 0x0 
27:16 R/W TX_PWR_MCS_22 TX power for HT MCS=22 Ox666 
15:12 R Reserved 0x0 
11:0 R/W TX_PWR_MCS_20 TX power for HT MCS=21, 20 Ox666 


TX_PWR_CFG_7 (offset: 0x13D4, default: 0x0666_0666) 


31:28 R Reserved 0x0 
27:16 R/W TX_PWR_MCS_7 TX power for HT MCS=7 Ox666 
15:12 R Reserved 0x0 
11:0 R/W TX_PWR_OFDM_54 TX power for OFDM 54 Ox666 


TX_PWR_CFG_8 (offset: 0x13D8, default: 0x0666_0666) 


31:28 R Reserved 0x0 
27:16 R/W TX_PWR_MCS_23 TX power for HT MCS=23 Ox666 
15:12 R Reserved 0x0 
11:0 R/W TX_PWR_MCS_15 TX power for HT MCS=15 Ox666 
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TX_PWR_CFG_8 (offset: 0x13DC, default: 0x0666_0666) 


Bits Type |Name Description Initial value 

31:12 R Reserved 0x0 

11:0 R/W TX_PWR_STBC_7 TX power for STBC MCS=7 Ox666 

TX_PIN_CFG (offset: 0x1328, default: 0x3305_OFOF) 

Bits Type Name Description Initial value 

31 R/W LNA_PE_G2_POL LNA_PE_G2 polarity 0x0 

30 R/W  |LNA_PE_A2_ POL LNA_PE_A2 polarity Ox0 

29 R/W LNA_PE_G2_EN LNA_PE_G2 enable Ox1 

28 R/W  |LNA_PE_A2_EN LNA_PE_A2 enable Ox1 

27 R/W PA_PE_G2_ POL PA_PE_G2 polarity 0x0 

26 R/W PA_PE_A2_POL PA_PE_A2 polarity 0x0 

25 R/W PA_PE_G2_EN PA_PE_G2 enable Ox1 

24 R/W PA_PE_A2_EN PA_PE_A2 enable Ox1 

23:20 R Reserved 0x0 

19 R/W TRSW_POL TRSW_EN polarity 0x0 

18 R/W TRSW_EN TRSW_EN enable Ox1 

17 R/W RFTR_POL RF_TR polarity Ox0 

16 R/W RFTR_EN RF_TR enable Ox1 

15 R/W LNA_PE_G1_ POL LNA_PE_G1 polarity Ox0 

14 R/W  |LNA_PE_A1 POL LNA_PE_A1 polarity Ox0 

13 R/W LNA_PE_GO_ POL LNA_PE_GO polarity Ox0 

12 R/W  |LNA_PE_AO_ POL LNA_PE_AO polarity Ox0 

11 R/W LNA_PE_G1_EN LNA_PE_G1 enable Ox1 

10 R/W  |LNA_PE_Al EN LNA_PE_A1 enable Ox1 

9 R/W LNA_PE_GO_EN LNA_PE_GO enable Ox1 

8 R/W _|LNA_PE_AO_EN LNA_PE_AO enable Ox1 

7 R/W PA_PE_G1_ POL PA_PE_G1 polarity 0x0 

6 R/W -|PA_PE_A1_ POL PA_PE_A1 polarity 0x0 

5 R/W PA_PE_GO_ POL PA_PE_GO polarity 0x0 

4 R/W PA_PE_AO POL PA_PE_AO polarity Ox0 

3 R/W PA_PE_G1_EN PA_PE_G1 enable Ox1 

2 R/W PA_PE_A1_EN PA_PE_A1 enable Ox1 

1 R/W PA_PE_GO_EN PA_PE_GO enable Ox1 

(0) R/W PA_PE_AO EN PA_PE_AO enable Ox1 

TX_BAND_CFG (offset: 0x132C, default: 0x0000_0004) 

Bits Type Name Description Initial value 

31:3 R Reserved 0x0 

2 R/W 5G_BAND_SEL_N 5G band selection PIN (complement of 5G_BAND_ SEL _P) |Ox1 

1 R/W 5G_BAND_SEL P 5G band selection PIN 0x0 

0 R/W TX_BAND_SEL 0: use lower 40Mhz band in 20Mhz TX 0x0 
1: use upper 40Mhz band in 20Mhz TX 

Note1: TX_BAND_SEL is effective only when TX/RX bandwidth control register R4 of BBP is set to 40Mhz. 

TX_SW_CFGO (offset: 0x1330, default: 0x0004_080C) 

Bits Type |Name Description Initial value 

31:24 R/W DLY_RFTR_EN Delay of RF_TR assertion Ox0 

23:16 R/W DLY_TRSW_EN Delay of TR_SW assertion 0x4 

15:8 R/W DLY_PAPE_EN Delay of PA_PE assertion 0x8 

7:0 R/W DLY_TXPE_EN Delay of TX_PE assertion OxC 


Note1: The timing unit is 0.25us. 
Note2: SIFS_TIME should compensate with DLY_TXPE_EN. 
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TX_SW_CFG1 (offset: 0x1334, default: OxOO0C_0808) 


Bits Type |Name Description Initial value 
31:24 R Reserved 0x0 
23:16 R/W DLY_RFTR_DIS Delay of RF_TR de-assertion OxC 
15:8 R/W DLY_TRSW_DIS Delay of TR_SW de-assertion Ox8 
7:0 R/W DLY_PAPE_DIS Delay of PA_PE de-assertion Ox8 
Note1: The timing unit is 0.25us. 
Note2: The delay is started from TX_END event of BBP. 
Note3: TX_PE is de-asserted automatically as last data byte passed to BBP. 
TX_SW_CFG2 (offset: 0x1338, default: OxOOO0C_0408) 
Bits Type Name Description Initial value 
31:24 R/W DLY_LNA_EN Delay of LNA* assertion 0x0 
23:16 R/W DLY_LNA_DIS Delay of LNA* de-assertion OxC 
15:8 R/W DLY_DAC_EN Delay of DAC_PE assertion 0x4 
7:0 R/W DLY_DAC_DIS Delay of DAC_PE de-assertion 0x8 
Note1: The timing unit is 0.25us. 
Note 2: LNA* includes LNA_AO, LNA_A1, LNA_GO, LNA_G1. 
TXOP_THRES_CFG (offset: 0x133C, default: OxO000_0000) 
Bits Type Name Description Initial value 
31:24 |R/W TXOP_REM_THRES Remaining TXOP threshold, unit: 32us 0x0 
As the remaining TXOP is less than the threshold, the TXOP 
is passed silently. 
23:16 |R/W CF_END_THRES CF-END threshold, unit: 32us 0x0 
As the remaining TXOP is greater than the threshold, the 
CF-END will be send to release the remaining TXOP 
reserved by long NAV. 
Set OxFF to disable CF_END transmission. 
15:8 |R/W RDG_IN_THRES RX RDG threshold, unit: 32us 0x0 
As the remaining TXOP (specified in the duration field of 
the RX frame with RDG=1) is greater than or equal to the 
threshold, the granted reverse direction TXOP may be 
used. 
7:0 R/W RDG_OUT_THRES TX RDG threshold, unit: 32us 0x0 
As the remaining TXOP is greater than or equal to the 
threshold, RDG in the TX frame may be set to one. 
TXOP_CTRL_CFG (offset: 0x1340, default: OxO0000_243F) 
Bits Type Name Description Initial value 
31:21 R Reserved 0x0 
20 R/W ED_CCA_EN Energy detection CCA enable 0x0 
When ED_CCA_EN is enabled, the activity in overlapping 
neighbor channel will defer MAC transmission. 
0: disable, 1: enable 
19:16 R/W EXT_CW_MIN Cwmin for extension channel backoff 0x0 
When EXT_CCA_EN is enabled, 40Mhz transmission will be 
suppressed to 20Mhz if the extension CCA is busy or 
extension channel backoff is not finished. 
Default: Cwmin=0, disable. 
15:8 R/W EXT_CCA_DLY Extension CCA signal delay time (unit: usec) 0x36 
Create delayed version of extension CCA signal reference 
time for extension channel IFS. 
Default: (ofdm SIFS) + (long slot time) = 16+20 = 36 (us) 
7 R/W EXT_CCA_EN Extension CCA reference enable 0x0 
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When transmit in 40Mhz mode, defer until extension CCA is 
also clear. 
0: disable 1: enable 
6 R/W LSIG_TXOP_EN L-SIG TXOP protection enable 0x0 
Extension of mix mode L-SIG protection range to following 
ACK/CTS. 
5:0 R/W TXOP_TRUN_EN TXOP truncation enable Ox3F 
Bit5: reserved 
Bit4: truncation for MIMO power save RTS/CTS 
Bit3: truncation for user TXOP mode 
Bit2: truncation for TX rate group change 
Bit1: truncation for AC change 
BitO: TXOP timeout truncation 
0: disable 1: enable 
TX_RTS_CFG (offset: 0x1344, default: OxOOFF_FFO7) 
Bits Type Name Description Initial value 
31:24 R Reserved 0x0 
24 R/W RTS_FBK_EN RTS rate fallback enable 0x0 
23:8 R/W RTS_THRES RTS threshold (unit: byte) 0x65535 
MPDU or AMPDU with length greater than RTS threshold 
will be protected with RTS/CTS exchange at the beginning 
of the TXOP. 
7:0 R/W RTS_RTY_LIMIT Auto RTS retry limit Ox7 
TX_TIMEOUT_CFG (offset: 0x1348, default: OxO10F_OA90) 
Bits Type |Name Description Initial value 
31:25 R Reserved 0x0 
24 R/W ACKTO_END_TXOP Truncate TXOP once ACK is failed to return Ox1 
0: disable, 1: enable 
23:16 R/W TXOP_TIMEOUT TXOP timeout value for TXOP truncation (Unit: us) 0x15 
Note: It is recommended that (SLOT_TIME) > 
(TXOP_TIMEOUT) > (RX_ACK_TIMEOUT) 
Default: For 20us long slot time. 
15:8 R/W RX_ACK_TIMEOUT RX ACK/CTS timeout value for TX procedure (Unit: us) 0x10 
Note: It is recommended that (SLOT_TIME) > 
(TXOP_TIMEOUT) > (RX_ACK_TIMEOUT) 
Default: For 20us long slot time. 
7:4 R/W MPDU_LIFE_TIME TX MPDU expiration time Ox9 
Expiration time = 24(9+MPDU_LIFE_TIME) us 
Default value is 24(9+9) ~= 256ms 
3:0 R/W Reserved 0x0 
TX_RTY_CFG (offset: 0x134C, default: Ox6BB8_ 0407) 
Bits Type |Name Description Initial value 
31 R Reserved 0x0 
30 R/W TX_AUTOFB_EN TX retry PHY rate auto fallback enable Ox1 
0: disable 1: enable 
29 R/W AGG_RTY_MODE Aggregate MPDU retry mode Ox1 
0: expired by retry limit 
1: expired by MPDU life timer 
28 R/W NAG_RTY_MODE Non-aggregate MPDU retry mode Ox0 
0: expired by retry limit 
1: expired by MPDU life timer 
27:16 R/W LONG_RTY_THRES Long retry threshold 0x3000 
MPDU with length over this threshold is applied with long 
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retry limit. 
15:8 R/W LONG_RTY_LIMIT Long retry limit Ox4 
7:0 R/W SHORT_RTY_LIMIT Short retry limit Ox7 
TX_LINK_CFG (offset: 0x1350, default: OxO07f_0020) 
Bits Type |Name Description Initial value 
31:24 R REMOTE_MFS Remote MCS feedback sequence number i 
23:16 R REMOTE_MFB Remote MCS feedback Ox7F 
15:13 R Reserved 0x0 
12 R/W  |TX_CFACK_EN Piggyback CF-ACK enable 0x0 

0: disable 1: enable 
11 R/W |TX_RDG_EN RDG TX enable 0x0 

0: disable 1: enable 
10 R/W  |TX_MRQ_EN MCS request TX enable 0x0 

0: disable 1: enable 
9 R/W REMOTE_UMFS_EN Remote un-solicit MFB enable 0x0 

0: do not apply remote un-solicit MFB (MFS=7) 

1: apply un-solicit MFB 
8 R/W  |TX_MFB_EN TX apply remote MFB 0x0 

0: disable 1: enable 
7:0 R/W REMOTE_MEFB_LITETIME |Remote MEB life time 0x32 

Unit: 32us 
HT_FBK_CFGO (offset: 0x1354, default: 0x6543_2100) 
Bits Type Name Description Initial value 
31:28 |R/W HT_MCS7_FBK Auto fall back MCS as HT MCS =7 Ox6 
27:24 |R/W HT_MCS6_FBK Auto fall back MCS as HT MCS =6 Ox5 
23:20 |R/W HT_MCS5_FBK Auto fall back MCS as HT MCS =5 Ox4 
19:16 |R/W HT_MCS4_FBK Auto fall back MCS as HT MCS =4 0x3 
15:12 |R/W HT_MCS3_FBK Auto fall back MCS as HT MCS =3 Ox2 
11:8 R/W HT_MCS2_FBK Auto fall back MCS as HT MCS =2 Ox1 
7:4 R/W HT_MCS1_FBK Auto fall back MCS as HT MCS =1 0x0 
3:0 R/W HT_MCSO_FBK Auto fall back MCS as HT MCS =0 0x0 
HT_FBK_CFG1 (offset: 0x1358, default: OxEDCB_A988) 
Bits Type Name Description Initial value 
31:28 R/W HT_MCS15_FBK Auto fall back MCS as HT MCS =15 0x14 
27:24 R/W HT_MCS14_ FBK Auto fall back MCS as HT MCS =14 0x13 
23:20 R/W HT_MCS13_FBK Auto fall back MCS as HT MCS =13 0x12 
19:16 R/W HT_MCS12_FBK Auto fall back MCS as HT MCS =12 0x11 
15:12 R/W HT_MCS11_FBK Auto fall back MCS as HT MCS =11 0x10 
11:8 R/W HT_MCS10_FBK Auto fall back MCS as HT MCS =10 Ox9 
7:4 R/W HT_MCS9_FBK Auto fall back MCS as HT MCS =9 0x8 
3:0 R/W HT_MCS8_FBK Auto fall back MCS as HT MCS =8 Ox8 
Note1. The MCS is a fallback stopping state, as the fallback MCS is the same as current MCS. 
Note2. HT TX PHY rates will not fallback to legacy PHY rates. 
LG_FBK_CFGO (offset: 0x135C, default: OxEDCB_A988) 
Bits Type Name Description Initial value 
31:28 R/W OFDM7_FBK Auto fall back MCS as previous TX rate is OFDM 54Mbps. 0x14 
27:24 R/W OFDM6_FBK Auto fall back MCS as previous TX rate is OFDM 48Mbps. 0x13 
23:20 R/W OFDM5_FBK Auto fall back MCS as previous TX rate is OFDM 36Mbps. 0x12 
19:16 R/W OFDM4_FBK Auto fall back MCS as previous TX rate is OFDM 24Mbps. 0x11 
15:12 R/W OFDM3_FBK Auto fall back MCS as previous TX rate is OFDM 18Mbps. 0x10 
11:8 R/W OFDM2_FBK Auto fall back MCS as previous TX rate is OFDM 12Mbps. 0x9 
7:4 R/W OFDM1_FBK Auto fall back MCS as previous TX rate is OFDM 9Mbps. 0x8 
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3:0 R/W OFDMO_FBK Auto fall back MCS as previous TX rate is OFDM 6Mbps. 0x8 
LG_FBK_CFG1 (offset: 0x1360, default: OxO000_2100) 
Bits Type Name Description Initial value 
31:16 R Reserved 0x0 
15:12 R/W CCK3_FBK Auto fall back MCS as previous TX rate is CCK 11Mbps. Ox2 
11:8 R/W CCK2_FBK Auto fall back MCS as previous TX rate is CCK 5.5Mbps. Ox1 
7:4 R/W CCK1_FBK Auto fall back MCS as previous TX rate is CCK 2Mbps. 0x0 
3:0 R/W CCKO_FBK Auto fall back MCS as previous TX rate is CCK 1Mbps. 0x0 
Note1. Bit3 of each legacy fallback rate is selection of OFDM/CCK. 0=CCK, 1=OFDM. 
TX_FBK_CFG_3S_0 (offset: 0x13C4, default: 0x1211_100F) 
Bits Type |Name Description Initial value 
31:29 R Reserved 0x0 
28:24 R/W HT_MCS19_FBK Auto fall back MCS as HT MCS =19 0x12 
23:21 R Reserved 0x0 
20:16 R/W HT_MCS18_FBK Auto fall back MCS as HT MCS =18 0x11 
15:13 R Reserved 0x0 
12:8 R/W HT_MCS17_FBK Auto fall back MCS as HT MCS =17 0x10 
7:5 R Reserved 0x0 
4:0 R/W HT_MCS16_FBK Auto fall back MCS as HT MCS =16 OxOF 
TX_FBK_CFG_3S_1 (offset: 0x13C8, default: 0x1615 1413) 
Bits Type |Name Description Initial value 
31:29 R Reserved 0x0 
28:24 R/W HT_MCS23_FBK Auto fall back MCS as HT MCS =23 0x16 
23:21 R Reserved 0x0 
20:16 R/W HT_MCS22_FBK Auto fall back MCS as HT MCS =22 0x15 
15:13 R Reserved 0x0 
12:8 R/W HT_MCS21_FBK Auto fall back MCS as HT MCS =21 0x14 
7:5 R Reserved 0x0 
4:0 R/W HT_MCS20_FBK Auto fall back MCS as HT MCS =20 0x13 
CCK_PROT_CFG (offset: 0x1364, default: 0x0010_0003) 
Bits Type Name Description Initial value 
31:27 R Reserved 0x0 
26 R/W CCK_RTSTH_EN RTS threshold enable on CCK TX 0x0 

0: disable 1: enable 
25:20 R/W CCK_TXOP_ALLOW _|CCK TXOP allowance Ox1 

(0: disallow, 1: allow) 

Bit25: allow GF-40 TX 

Bit24: allow GF-20 TX 

Bit23: allow MM-40 TX 

Bit22: allow MM-20 TX 

Bit21: allow OFDM TX 

Bit20: allow CCK TX 
19:18 R/W CCK_PROT_NAV TXOP protection type for CCK TX Ox0 

0: None 

1: Short NAV protection 

2: Long NAV protection 

3: Reserved (None) 
17:16 R/W CCK_PROT_CTRL Protection control frame type for CCK TX 0x0 

0: None 

1: RTS/CTS 

2: CTS-to-self 

3: Reserved (None) 
15:0 R/W CCK_PROT_RATE Protection control frame rate for CCK TX 0x3 

(Including RTS/CTS-to-self/CF-END) 

Default: CCK 11M 
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Bits Type 


Name 


Description 


Initial value 


31:27 R 


Reserved 


OxO 


26 


OFDM_RTSTH_EN 


RTS threshold enable on OFDM TX 


0: disable 1: enable 


0x0 


25:20 


OFDM_PROT_TXOP 


OFDM TXOP allowance 
(0: disallow, 1: allow) 
Bit25: allow GF-40 TX 
Bit24: allow GF-20 TX 
Bit23: allow MM-40 TX 
Bit22: allow MM-20 TX 
Bit21: allow OFDM TX 
Bit20: allow CCK TX 


Ox2 


19:18 R/W 


OFDM_PROT_NAV 


TXOP protection type for OFDM TX 
0: None 

1: Short NAV protection 

2: Long NAV protection 

3: Reserved (None) 


0x0 


17:16 R/W 


OFDM_PROT_CTRL 


Protection control frame type for OFDM TX 
0: None 

1: RTS/CTS 

2: CTS-to-self 

3: Reserved (None) 


0x0 


15:0 R/W 


OFDM_PROT_RATE 


Protection control frame rate for OFDM TX 
(Including RTS/CTS-to-self/CF-END) 
Default: CCK 11M 


Ox3 


MM20_ PROT_CFG ( 
Bits Type 
31:27 R 


offset: 0x136C, default 
Name 


: 0x0040_4004) 
Description 
Reserved 


Initial value 
0x0 


26 


MM20_RTSTH_EN 


RTS threshold enable on MM20 TX 


0: disable 1: enable 


Ox0O 


25:20 


MM20_PROT_TXOP 


MM20 TXOP allowance 
(0: disallow, 1: allow) 
Bit25: allow GF-40 TX 
Bit24: allow GF-20 TX 
Bit23: allow MM-40 TX 
Bit22: allow MM-20 TX 
Bit21: allow OFDM TX 
Bit20: allow CCK TX 


0x4 


19:18 R/W 


MM20_PROT_NAV 


TXOP protection type for MM20 TX 
0: None 

1: Short NAV protection 

2: Long NAV protection 

3: Reserved (None) 


OxO 


17:16 R/W 


MM20_PROT_CTRL 


Protection control frame type for MM20 TX 
0: None 

1: RTS/CTS 

2: CTS-to-self 

3: Reserved (None) 


0x0 


15:0 R/W 


MM20_PROT_RATE 


Protection control frame rate for MM20 TX 
(Including RTS/CTS-to-self/CF-END) 
Default: OFDM 24M 


0x4004 


MM40_PROT_CFG ( 


offset: 0x1370, default: 


0x0080_ 4084) 


Bits Type 


Name 


Description 


Initial value 


31:27 R 


Reserved 


0x0 
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26 


R/W 


MM40_RTSTH_EN 


RTS threshold enable on MM40 TX 


0: disable 1: enable 


0x0 


25:20 


R/W 


MM40_PROT_TXOP 


MMA40 TXOP allowance 
(0: disallow, 1: allow) 
Bit25: allow GF-40 TX 
Bit24: allow GF-20 TX 
Bit23: allow MM-40 TX 
Bit22: allow MM-20 TX 
Bit21: allow OFDM TX 
Bit20: allow CCK TX 


0x8 


19:18 


R/W 


MM40_PROT_NAV 


TXOP protection type for MM40 TX 
0: None 

1: Short NAV protection 

2: Long NAV protection 

3: Reserved (None) 


0x0 


17:16 


R/W 


MM40_PROT_CTRL 


Protection control frame type for MM40 TX 
0: None 

1: RTS/CTS 

2: CTS-to-self 

3: Reserved (None) 


0x0 


15:0 


R/W 


MM40_PROT_RATE 


Protection control frame rate for MM40 TX 
(Including RTS/CTS-to-self/CF-END) 
Default: duplicate OFDM 24M 


GF20_PROT_CFG (offset: 0x1374, default: 0x0100_4004) 


0x4084 


Bits 


Type 


Name 


Description 


Initial value 


31:27 


Reserved 


OxO 


26 


GF20_RTSTH_EN 


RTS threshold enable on GF20 TX 
0: disable 
1: enable 


0x0 


25:20 


GF20_PROT_TXOP 


GF20 TXOP allowance 
(0: disallow, 1: allow) 
Bit25: allow GF-40 TX 
Bit24: allow GF-20 TX 
Bit23: allow MM-40 TX 
Bit22: allow MM-20 TX 
Bit21: allow OFDM TX 
Bit20: allow CCK TX 


0x16 


19:18 


R/W 


GF20_PROT_NAV 


TXOP protection type for GF20 TX 
0: None 

1: Short NAV protection 

2: Long NAV protection 

3: Reserved (None) 


0x0 


17:16 


R/W 


GF20_PROT_CTRL 


Protection control frame type for GF20 TX 
0: None 

1: RTS/CTS 

2: CTS-to-self 

3: Reserved (None) 


0x0 


15:0 


R/W 


GF20_PROT_RATE 


Protection control frame rate for GF20 TX 
(Including RTS/CTS-to-self/CF-END) 
Default: OFDM 24M 


0x4004 


GF40_PROT_CFG (offset: 0x1378, default: 0x0200_4084) 


Bits 


Type 


Name 


Description 


Initial value 


31:27 


R 


Reserved 


OxO 


26 


R/W 


GF40_RTSTH_EN 


RTS threshold enable on GF40 TX 


0: disable 1: enable 


0x0 
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25:20 R/W GF40_PROT_TXOP GF40 TXOP allowance 0x16 
(0: disallow, 1: allow) 
Bit25: allow GF-40 TX 
Bit24: allow GF-20 TX 
Bit23: allow MM-40 TX 
Bit22: allow MM-20 TX 
Bit21: allow OFDM TX 
Bit20: allow CCK TX 
19:18 R/W GF40_ PROT_NAV TXOP protection type for GF40 TX Ox0 
0: None 
1: Short NAV protection 
2: Long NAV protection 
3: Reserved (None) 
17:16 R/W GF40_PROT_CTRL Protection control frame type for GF40 TX 0x0 
0: None 
1: RTS/CTS 
2: CTS-to-self 
3: Reserved (None) 
15:0 R/W GF40_PROT_RATE Protection control frame rate for GF40 TX 0x4084 
(Including RTS/CTS-to-self/CF-END) 
Default: duplicate OFDM 24M 
EXP_CTS_TIME (offset: 0x137C, default: 0x0038_ 013A) 
Bits Type Name Description Initial value 
31 R Reserved 0x0 
30:16 R/W EXP_OFDM_CTS_TIME |Expected time for OFDM CTS response (unit: 1us) 0x56 
Used for outgoing NAV setting. 
Default: SIFS + 6Mbps CTS 
15 R Reserved 0x0 
14:0 R/W EXP_CCK_CTS_TIME Expected time for CCK CTS response (unit: 1us) 0x314 
Used for outgoing NAV setting. 
Default: SIFS + 1Mbps CTS 
EXP_ACK_TIME (offset: 0x1380, default: 0x0024 O0CA) 
Bits Type Name Description Initial value 
31 R Reserved 0x0 
30:16 R/W EXP_OFDM_ACK_TIME |Expected time for OFDM ACK response (unit: 1us) 0x36 
Used for outgoing NAV setting. 
Default: SIFS + 6Mbps ACK preamble 
15 R Reserved 0x0 
14:0 R/W EXP_CCK_ACK_TIME Expected time for OFDM ACK response (unit: 1us) 0x202 
Used for outgoing NAV setting. 
Default: SIFS + 1Mbps ACK preamble 
TX_TXBF_CFG_0 (offset: 0x138C, default: Ox8004_FC21) 
Bits Type |Name Description Initial value 
31:16 R/W ETXBF_FBK_RATE Explicit TxBF feedback rate 0x8004 
15 R/W ETXBF_FBK_EN Explicit TxBF feedback enable Ox1 
0: disable, 1: enable 
14 R/W ETXBF_FBK_SEQ_EN Explicit TxBF feedback frame sequence number counting Ox1 
enable 
0: disable, 1: enable 
13:12 R/W ETXBF_FBK_COEF Explicit TxBF feedback coefficient for non-compressed form |0x3 
0: 4bit 
1: 2bit 
2: 6bit 
3: 8bit 
11:10 R/W ETXBF_FBK_CODE Explicit TxBF feedback codebook for compressed form 0x3 
0: 1 bit psi, 3 bit phi 
1: 2 bit psi, 4 bit phi 
2: 3 bit psi, 5 bit phi 
3: 4 bit psi, 6 bit phi 
9:8 R/W ETXBF_FBK_NG Explicit TxBF feedback number of group 0x0 
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0: 1 subcarrier in each group 
1: 2 subcarrier in each group 
2: 4 subcarrier in each group 
3: reserved 
7 R/W CSD_ BYPASS BBP CSD bypass Ox0 
6 R/W ETXBF_FORCE Force Explicit TxBF enable 0x0 
0: according to TXWI setting 
1: force ETXBF_EN bit in TXWI to 1 
5 R/W ETXBF_ENABLE Explicit TxBF enable Ox1 
0: disable, 1: enable 
4:2 R/W AUTO_TXBF_EN Enable TxBF on auto-responding frames like ACK/BA/CTS —_|OxO 
1 R/W ITXBF_FORCE Force implicit TxBF enable 0x0 
0: according to TXWI setting 
1: force ITXBF_EN bit in TXWI to 1 
0) R/W ITXBF_EN Implicit TxBF enable Ox1 
0: disable, 1: enable 
TX_TXBF_CFG_1 (offset: 0x13A4, default: OxFE23_727F) 
Bits Type |Name Description Initial value 
31:27 R/W ETXBF_FBK_TIMEOUT Explicit TxBF feedback timeout value (unit: slot time) Ox1F 
26 R/W ETXBF_FBK_TIMEOUT_EN Explicit TxBF feedback timeout enable Ox1 
0: disable, 1: enable 
25 R/W ETXBF_NDP_WAIT_EN Explicit TxBF feedback wait for NDP Ox1 
0: disable, 1: enable 
24 R/W ETXBF_BKOFF_EN Explicit TxBF feedback backoff before transmission 0x0 
0: disable, 1: enable 
23:20 R/W ETXBF_AIFSN Explicit TxBF feedback backoff AIFS Ox2 
19:16 R/W ETXBF_CWMIN Explicit TxBF feedback backoff CWMIN 0x3 
15:12 R/W ETXBF_RTY_LIMIT Explicit TxBF feedback retry limit Ox7 
11:8 R/W ETXBF_ACK_TIMEOUT Explicit TxBF feedback ACK timeout window (unit: slot |Ox2 
time) 
7 R Reserved 0x0 
6:4 R/W TXBF_VALID_TYPE Implicit TxBF profile update trigger frame types Ox7 
Bit6: data frame 
BitS: control frame 
Bit4: management frame 
3:0 R/W TXBF_VALID_RATE Implicit TxBF profile update trigger frame rates OxF 
Bit3: HT-Greenfield 
Bit2: HT-Mixmode 
Bitl: OFDM 
BitO: CCK 
TX_TXBF_CFG_2 (offset: 0x13A8, default: OxO000_0000) 
Bits Type |Name Description Initial value 
31:0 R/W ETXBF_TSF_DELTA The explicit TxBF feedback is applied only when the Ox0 
value of (local TSF timer) - (TSF timestamp of the 
feedback frame) is greater then or equal to 
ETXBF_TSF_DELTA. 
TX_TXBF_CFG_3 (offset: 0x13AC, default: 0Ox0000_0000) 
Bits Type _|Name Description Initial value 
31:16 R Reserved 0x0 
15:0 R/W ETXBF_TIMEOUT Explicit TxBF profile timeout value (unit: usec) 0x0 
TX_ETXBF_MAN_0 (offset: 0x13B0, default: OxO000_0000) 
Bits Type |Name Description Initial value 
31:0 R/W ETXBF_MAN_DATA_0O Explicit TxBF manual write data bit31:bitO 0x0 
TX_ETXBF_MAN_1 (offset: 0x13B4, default: Ox0000_0000) 
Bits Type |Name Description Initial value 
31:0 R/W ETXBF_MAN_DATA_1 Explicit TxBF manual write data bit63:bit32 0x0 
TX_ETXBF_MAN_2 (offset: 0x13B8, default: OxO000_0000) 
Bits Type |Name Description Initial value 
31:0 R/W ETXBF_MAN_DATA_2 Explicit TxBF manual write data bit95:bit64 0x0 
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TX_ETXBF_MAN_3 (offset: 0x13BC, default: OxO000_0000) 


Bits Type |Name Description Initial value 
31:0 R/W ETXBF_MAN_DATA_3 Explicit TxBF manual write data bit127:bit96 0x0 
TX_ETXBF_MAN_4 (offset: 0x13C0, default: OxO000_0000) 
Bits Type _|Name Description Initial value 
31:27 R Reserved 0x0 
26 R/W ETXBF_MAN_EN Explicit TXBF manual write enable 0x0 
25 R/W ETXBF_MAN_KICK Explicit TXxBF manual write kick/busy 0x0 

Write- 1 to kick explicit TxBF manual write 

Read- 0: idle, 1: busy 
24 R/W ETXBF_MAN_TAG Explicit TxBF manual write tag bit 0x0 
23 R/W ETXBF_MAN_COMP Explicit T<xBF manual write compress bit 0x0 
22:16 R/W ETXBF_MAN_SUBC Explicit TxBF manual write sub-carrier bit6:bitO 0x0 
15:0 R/W ETXBF_MAN_DATA_4 Explicit TxBF manual write data bit143:bti128 0x0 
TX_AC_RTY_LIMIT (offset: 0x13CC, default: 0x0707_0707) 
Bits Type |Name Description Initial value 
31:24 R/W AC3_TX_RTY_LIMIT AC3 TX retry limit 0x07 
23:16 R/W AC2_TX_RTY_LIMIT AC2 TX retry limit 0x07 
15:8 R/W AC1_TX_RTY_LIMIT AC1 TX retry limit 0x07 
7:0 R/W. ACO_TX_RTY_LIMIT ACO TX retry limit 0x07 
TX_AC_FBK_SPEED (offset: 0x13D0, default: OxO000_0000) 
Bits Type _|Name Description Initial value 
31 R Reserved 0x0 
30:28 R/W AC3_FBK_SPEED AC3 TX fallback speed 0x0 

0: fallback speed x0 

1: fallback speed x1/2 

2: fallback speed x1/4 

3: fallback speed x1/8 

4: fallback speed x0 

5: fallback speed x2 

6: fallback speed x4 

7: fallback speed x8 
27 R Reserved 0x0 
26:24 R/W AC2_FBK_SPEED AC2 TX fallback speed 0x0 

0: fallback speed x0 

1: fallback speed x1/2 

2: fallback speed x1/4 

3: fallback speed x1/8 

4: fallback speed x0 

5: fallback speed x2 

6: fallback speed x4 

7: fallback speed x8 
23 R Reserved 0x0 
22:20 R/W AC1_FBK_SPEED AC1 TX fallback speed 0x0 

0: fallback speed x0 

1: fallback speed x1/2 

2: fallback speed x1/4 

3: fallback speed x1/8 

4: fallback speed x0 

5: fallback speed x2 

6: fallback speed x4 

7: fallback speed x8 
19 R Reserved 0x0 
18:16 R/W ACO_FBK_SPEED ACO TX fallback speed 0x0 

0: fallback speed x0 

1: fallback speed x1/2 

2: fallback speed x1/4 

3: fallback speed x1/8 

4: fallback speed x0 
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5: fallback speed x2 
6: fallback speed x4 
7: fallback speed x8 


15:2 R Reserved 0x0 

1 R/W AC_TX_FBK_SPEED_EN Per AC TX fallback speed enable 0x0 
0: disable, 1: enable 

0) R/W AC_TX_RTY_LIMIT_EN Per AC TX retry limit enable 0x0 


0: disable, 1: enable 


3.21.3.2.5 MAC RX configuration registers (offset: 0x1400) 
RX_FILTR_CFG (offset: 0x1400, default: 0x0001_5F9F) 


Bits Type Name Description Initial value 
31:17 R Reserved 0x0 
16 R/W DROP_CTRL_RSV Drop reserve control subtype Ox1 
15 R/W DROP_BAR Drop BAR 0x0 
14 R/W DROP_BA Drop BA Ox1 
13 R/W DROP_PSPOLL Drop PS-Poll 0x0 
12 R/W DROP_RTS Drop RTS Ox1 
11 R/W DROP_CTS Drop CTS Ox1 
10 R/W DROP_ACK Drop ACK Ox1 
9 R/W DROP_CFEND Drop CF-END Ox1 
8 R/W DROP_CFACK Drop CF-END + CF-ACK Ox1 
7 R/W DROP_DUPL Drop duplicated frame Ox1 
6 R/W DROP_BC Drop broadcast frame 0x0 
5 R/W DROP_MC Drop multicast frame Ox0 
4 R/W DROP_VER_ERR Drop 802.11 version error frame Ox1 
3 R/W DROP_NOT_MYBSS Drop frame that is not my BSSID Ox1 
2 R/W DROP_UC_NOME Drop not to me unicast frame Ox1 
1 R/W DROP_PHY_ERR Drop physical error frame Ox1 
0 R/W DROP_CRC_ERR Drop CRC error frame Ox1 


Note: 1: enable, 0: disable. 
AUTO_RSP_CFG (offset: 0x1404, default: OxO000_0003) 


Bits Type Name Description fatieicalae 
31:8 R Reserved Ox0 
7 R/W CTRL_PWR_BIT Power bit value in control frame Ox0 
6 R/W BAC_ACK_POLICY BA frame -> BAC -> Ack policy bit value 0x0 
5 R/W CTRL_WRAP_EN ACK/CTS Control Wrapper frame auto-responding enable Ox0 
0: disable 1: enable 
4 R/W CCK_SHORT_EN CCK short preamble auto response enable Ox0 
0: disable 1: enable 
3 R/W CTS_40M_REF In duplicate legacy CTS response mode, refer to 0x0 
extension CCA to decide duplicate or not. 
0: disable 1: enable 
2 R/W CTS_40M_MODE Duplicate legacy CTS response mode 0x0 
0: disable 1: enable 
1 R/W BAC_ACKPOLICY_EN BAC ACK policy bit enable Ox1 
0: disable; don’t care this bit 
1: enable; no BA auto responding upon reception of BAR 
with no ACK policy 
6) R/W AUTO_RSP_EN Auto responder enable Ox1 
LEGACY_BASIC_RATE (offset: 0x1408, default: OxO000_0000) 
Bits Type Name Description Initial value 
31:12 R/W Reserved 0x0 
11:0 R/W LEGACY_BASIC_RATE Legacy basic rate bit mask 0x0 
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BitO: 
Bit1: 
Bit2: 
Bit3: 
Bit4: 
Bit5: 
Bit6: 


1 Mbps is basic rate 

2 Mbps is basic rate 
5.5 Mbps is basic rate 
11 Mbps is basic rate 
6 Mbps is basic rate 

9 Mbps is basic rate 
12 Mbps is basic rate 
Bit7: 18 Mbps is basic rate 
Bit8: 24 Mbps is basic rate 
Bit9: 36 Mbps is basic rate 
Bit10: 48 Mbps is basic rate 
Bit11: 54 Mbps is basic rate 


0: disable 1: enable 


HT_BASIC_RATE (offset: 0x140C, default: 0x8200_8000) 


31:0 


R/W 


Reserved 


31:9 


R 


HT_CTRL_CFG (offset: 0x1410, default: Ox0000 


0100) 


Reserved 


8:0 


R/W 


HT_CTRL_THRES 


Remaining TXOP threshold for HT control frame auto 
responding (unit: us) 


SIFS_COST_CFG (offset: 0x1414, default: 0x0000_ 100A) 


31:16 R Reserved 

15:8 R/W OFDM_SIFS_COST OFDM SIFS time (unit: 1us) 0x16 
Applied after OFDM TX/RX. 

7:0 R/W CCK_SIFS_COST CCK SIFS time (unit: lus) 0x10 
Applied after CCK TX/RX. 


Note: The OFDM_SIFS_COST and CCK_SIFS_COST are used only for duration field calculation. It will not affect the 


responding timing. 


RX_PARSER_CFG (offset: 0x1418, default: OxOFFF_0000) 


31:28 R Reserved 
27:16 R/W LSIG_LEN_THRES When the length in L-SIG is longer than this threshold, |0x4095 
the L-SIG TXOP will not be applied as NAV channel 
reservation. 
15:02 R Reserved 
1 R/W RX_LSIG_TXOP_EN Respect LSIG-TXOP as channel reservation 0x0 
0: disable 1: enable 
0 R/W NAV_ALL_EN Set NAV for all received frames 0x0 
0: disable (unicast to me frame will not set the NAV) 
1: enable 


3.21.3.2.6 MAC Security Configuration Registers (offset:0x1500) 
TX_SEC_CNTO (offset:0x1500, default: 0x0000_0000) 


RC 


RX_SEC_CPL_CNT 


31:16 RC TX_SEC_ERR_CNT TX SEC packet error count 0x0 
15:0 RC TX_SEC_CPL_CNT TX SEC packet complete count 0x0 
RX_SEC_CNTO (offset:0x1504, default: OxO000_0000) 


Reserved 
RX SEC packet complete count 


CCMP_FC_MUTE (offset:0x1508, default: OxC78F_C78f) 
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Bits Type Name Description Initial value 
31:16 R/W HT_CCMP_FC_MUTE HT rate CCMP FC mute Oxc78f 
15:0 R/W LG_CCMP_FC_MUTE Legacy rate CCMP FC mute Oxc78f 

3.21.3.2.7. MAC HCCA/PSMP CSR (offset:0x1600) 

TXOP_HLDR_ADDRO (offset:0x1600, default :0xO000_0000) 
Bits Type Name Description Initial value 
31:24 R/W TXOP_HOL_3 TXOP holder MAC address byte3 Ox0 
23:16 R/W TXOP_HOL_2 TXOP holder MAC address byte2 0x0 
15:8 R/W TXOP_HOL_1 TXOP holder MAC address byte1 0x0 
7:0 R/W TXOP_HOL_O TXOP holder MAC address byteO 0x0 
TXOP_HLDR_ADDR1!1 (offset:0x1604, default :0x0000_ 0000) 
Bits Type Name Description Initial value 
31:16 R Reserved 0x0 
15:8 R/W TXOP_HOL_5 TXOP holder MAC address byte5 0x0 
7:0 R/W TXOP_HOL_4 TXOP holder MAC address byte4 0x0 


Note: ByteO is the first byte on network. Its LSB bit is the first bit on network. For a MAC address captured on the 
network with order 00:01:02:03:04:05, byteO=00, byte1=01 etc. 


TXOP_HLDR_ET (offset:0x1608, default :0x0000_0000) 


Bits Type |Name Description Initial value 
31:25 R Reserved 0x0 
24 R/W  |AMPDU_ACC_EN Accumulate AMPDU enable 0x0 
0: disable, 1: enable 
23:19 R/W  |TX_DMA_TIMEOUT When AMPDU_ACC_EN is enabled: 0x0 
Wait at most (TX_DMA_TIMEOUT * 32) usec for the 
MPDU for aggregation 
18 R/W  |TX_FBK_THRES_EN Transmission MCS fallback threshold enable 0x0 
0: disable, 1: enable 
17:16 R/W  |TX_FBK_THRES When TX_FBK_THRES _EN is enabled, fallback when 0x0 
0: less than 25% in AMPDU are success. 
1: less than 50% in AMPDU are success. 
2: less than 75% in AMPDU are success. 
3: less than 100% in AMPDU are success. 
15:5 R Reserved 0x0 
4 R/W  |PAPE_MAP When PAPE_MAP1S _EN is enabled: 0x0 
0: only turn on PAPEO for 1S transmission 
1: only turn on PAPE1 for 1S transmission 
3 R/W PAPE_MAP1S_EN Turn on only on PAPE in 1S transmission Ox0 
0: disable, 1: enable 
2 R/W  |TX_BCN_HIPRI_DIS Disable high priority beacon transmission 0x0 
1: disable, 0: enable 
1 R/W  |TX40M_BLK_EN Block 40Mhz transmission as extension CCA is busy 0x0 
0: disable, 1: enable 
0 R/W  |PER_RX_RST_EN Baseband RX_PE per RX reset enable 0x0 
0: disable, 1: enable 
QOS_CFPOLL_RA_DW0O (offset:0x160C, default :OxXXXX_XXXX) 
Bits Type Name Description Initial value 
31:24 |R CFPOLL_A1_BYTE3 Byte3 of A1 of received QoS Data (+) CF-Poll frame X 
23:16 |R CFPOLL_A1_BYTE2 Byte2 of A1 of received QoS Data (+) CF-Poll frame X 
15:8 R CFPOLL_A1_BYTE1 Byte1 of A1 of received QoS Data (+) CF-Poll frame X 
7:0 R CFPOLL_A1_BYTEO ByteO of A1 of received QoS Data (+) CF-Poll frame X 
QOS_CFPOLL_A1_DW1 (offset:0x1610, default :0xO000_XXXX) 
Bits Type Name Description Initial value 
31:24 |R Reserved 0x0 
16 R CFPOLL_A1_ TOME 1: QoS CF-Poll to me X 
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0: Qos CF-Poll not to me 


15:8 R CFPOLL_A1_ BYTES Byte5 of A1 of received QoS Data (+) CF-Poll frame X 
7:0 R CFPOLL_A1_BYTE4 Byte4 of A1 of received QoS Data (+) CF-Poll frame X 
QOS_CFPOLL_QC (offset:0x1614, default :0x0000_XXXX) 

31:24 |R Reserved 0x0 
15:8 R CFPOLL_QC_BYTE1 Byte1 of QC of received QoS Data (+) CF-Poll frame X 
7:0 R CFPOLL_QC_BYTEO ByteO of QC of received QoS Data (+) CF-Pollframe |X 


Note: CFPOLL_RA_DWO, CFPOLL_RA_DW1, and CFPOLL_QC are updated after the reception of QoS Data (+) CF- 
Poll frame and RX QoS CF-Poll interrupt (RX_QOS_CFPOLL_INT) is launched then. 

3.21.3.2.8 | MAC Statistic Counters (offset:0x1700) 
RX_STA_CNTO (offset:0x1700, default: OxO000_0000) 


31:16 RC PHY_ERRCNT RX PHY error frame count 0x0 
15:0 RC CRC_ERRCNT RX CRC error frame count 0x0 


Note1: RX PHY error means PSDU length is shorter than indicated by PLCP. 
Note2: RX PHY error is also treated as CRC error. 


RX_STA_CNT1 (offset:0x1704, default: OxO000_0000) 


iso ae ERRCNT aa false alarm count Do 
Note1: ma re alarm means there is no PLCP after CCA indication. 
Note2: RX PLCP error means there is no PSDU after PLCP indication. 


RX_STA_CNT2 (offset:0x1708, default: OxO000_0000) 


31:16 RC RX_OVFL_CNT RX FIFO overflow frame count 0x0 
15:0 RC RX_DUPL_CNT RX duplicated filtered frame count 0x0 
Note: MAC will NOT auto respond ACK/BA to the frame originator when frame is lost due to RXFIFO overflow. 
However, MAC will respond when frame is duplicated filtered. 


TX_STA_CNTO (offset:0x170C, default: Ox0000_0000) 


31:16 RC TX_BCN_CNT TX beacon count 0x0 
15:0 RC TX_FAIL_CNT Failed TX count 0x0 
TX_STA_CNT1 (offset:0x1710, default: Ox0000_0000) 


31:16 RC TX_RTY_CNT TX retransmission count 0x0 
15:0 RC TX_SUCC_CNT Successful TX count 0x0 
TX_STA_CNT2 (offset:0x1714, default: Ox0000_0000) 


31:16 RC TX_UDFL_CNT TX underflow count Ox0 
15:0 RC TX_ZERO_CNT TX zero length frame count 0x0 
TX_STAT_FIFO (offset:0x1718, default: 0x0000_0000) 


31:16 R TXQ_RATE TX success rate ii 

15:8 R TXQ_WCID TX WCID * 

7 R TXQ_ACKREQ TX acknowledge required be 
0: not required 1: required 

6 R TXQ_AGG TX aggregate i 
0: non-aggregated 1: aggregated 

5 R TXQ_OK TX success : 
0: failed 1: success 

4:1 R TXQ_PID TX Packet ID (Latched from TXWI) = 

0) RC TXQ_VLD TX status queue valid Ox0 
0: queue empty 1: valid 
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Note: TX status FIFO size = 16. 
TX_NAG_ AGG CNT (offset:0x171C, default: OxO000_ 0000) 


31:16 RC TX_AGG_CNT Aggregate TX count 0x0 


15:0 RC TX_NAG_CNT Non-aggregate TX count 0x0 


TX_AGG_CNTO (offset:0x1720, default: 0x0000_0000) 


Ww 
ny 
racy 
top) 
] 
oO 


TX_AGG_2_CNT Aggregate Size = 2 MPDU count 0x0 


ay 
a 
oO 


RC TX_AGG_1_CNT Aggregate Size = 1 MPDU count 0x0 


TX_AGG_CNT1 (offset:0x1724, default: Ox0000_0000) 


Ww 
ry 
racy 
top) 
nv 
Oo 


TX_AGG_4 CNT Aggregate Size = 4 MPDU count 0x0 


15:0 RC TX_AGG_3_CNT Aggregate Size = 3 MPDU count 0x0 


TX_AGG_CNT2 (offset:0x1728, default: Ox0000_0000) 


Ww 
ray 
ray 
a 
a 
oO 


TX_AGG_6_CNT Aggregate Size = 6 MPDU count 0x0 


15:0 RC TX_AGG_5_CNT Aggregate Size = 5 MPDU count 0x0 


TX_AGG_CNT3 (offset:0x172C, default: Ox0000_0000) 


31:16 TX_AGG_8 CNT Aggregate Size = 8 MPDU count 0x0 


2] 
io) 


15:0 RC TX_AGG_7_CNT Aggregate Size = 7 MPDU count 0x0 


TX_AGG_CNT4 (offset:0x1730, default: 0x0000_0000) 


31:16 TX_AGG_10_CNT Aggregate Size = 10 MPDU count 0x0 


2] 
io) 


15:0 RC TX_AGG_9_CNT Aggregate Size = 9 MPDU count 0x0 


TX_AGG_CNT5 (offset:0x1734, default: Ox0000_0000) 


Ww 
ay 
racy 
a 
] 
oO 


TX_AGG_12_CNT Aggregate Size = 12 MPDU count 0x0 
15:0 RC TX_AGG_11_CNT Aggregate Size = 11 MPDU count 0x0 
TX_AGG_CNT6 (offset:0x1738, default: Ox0000_0000) 


31:16 RC TX_AGG_14 CNT Aggregate Size = 14 MPDU count 0x0 


15:0 RC TX_AGG_13_CNT Aggregate Size = 13 MPDU count 0x0 


TX_AGG_CNT7 (offset:0x173C, default: OxO000_0000) 


31:16 TX_AGG_16_CNT Aggregate Size = 16 MPDU count 0x0 


2) 
io) 


15:0 RC TX_AGG_15_CNT Aggregate Size = 15 MPDU count 0x0 


MPDU_DENSITY_CNT (offset:0x1740, default: OxO000_0000) 


31:16 RX_ZERO_DEL_CNT RX zero length delimiter count 0x0 


es] 
io) 


15:0 RC TX_ZERO_DEL_CNT TX zero length delimiter count 0x0 


RTS_TX_CNT (offset:0x1744, default: Ox0000_0000) 


31:16 RC RTS_TX_FAIL_CNT RTS TX fail count 0x0 


15:0 RC RTS_TX_OK_CNT RTS TX OK count 0x0 


CTS_TX_CNT (offset:0x1748, default: 0x0000_0000) 


31:16 R Reserved Ox0 


15:0 RC CTSTS_TX_CNT CTS-to-self TX count 0x0 


TX_AGG_CNT8 (offset:0x174C, default: 0x0000_0000) 


31:16 RC TX_AGG_18 CNT Aggregate Size = 18 MPDU count 0x0 
15:0 RC TX_AGG_17_CNT Aggregate Size = 17 MPDU count 0x0 
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31:16 


RC 


TX_AGG_20_ CNT 


Aggregate Size = 20 MPDU count 
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j=) 
x 
(=) 


15:0 


RC 


TX_AGG_19 CNT 


Aggregate Size = 19 MPDU count 


Ox0 


TX_AGG_CNT10 (offset:0x1754, default: Ox0000_0000) 


31:16 RC TX_AGG_22_CNT Aggregate Size = 22 MPDU count 0x0 
15:0 RC TX_AGG_21_CNT Aggregate Size = 21 MPDU count 0x0 
TX_AGG_CNT111 (offset:0x1758, default: Ox0000_0000) 

31:16 RC TX_AGG_24 CNT Aggregate Size = 24 MPDU count 0x0 
15:0 RC TX_AGG_23_CNT Aggregate Size = 23 MPDU count 0x0 


31:16 


TX_AGG_CNT12 (offset:0x175C, default: Ox0000_0000) 


2] 
io) 


TX_AGG_26 CNT 


Aggregate Size = 26 MPDU count 


j=) 
x 
oO 


15:0 


RC 


TX_AGG_25_CNT 


Aggregate Size = 25 MPDU count 


i=) 
x 
(=) 


31:16 


TX_AGG_CNT13 (offset:0x1760, default: Ox0000_0000) 


2) 
io) 


TX_AGG_28 CNT 


Aggregate Size = 28 MPDU count 


Ox0 


15:0 


RC 


TX_AGG_27_CNT 


Aggregate Size = 27 MPDU count 


j=) 
x 
{=} 


31:16 


TX_AGG_CNT14 (offset:0x1764, default: Ox0000_0000) 


2) 
io) 


TX_AGG_30_CNT 


Aggregate Size = 30 MPDU count 


i=) 
x 
[=) 


15:0 


RC 


TX_AGG_29 CNT 


Aggregate Size = 29 MPDU count 


Ox0 


wv 
io) 


RC 


2) 
io) 


TX_AGG_32_CNT 
TX_AGG_31_CNT 


CNTO (offset:0x176C, default: 0 


WCID_TX_RTY_CNTO 


TX_AGG_CNT15 (offset:0x1768, default: Ox0000_0000) 


Aggregate Size = 32 MPDU count 
Aggregate Size = 31 MPDU count 
x0000_0000) 


TX retry count for WCID_A 


Ox0 
Ox0 


Ox0 


RC 


WCID_TX_OK_CNTO 


Successful TX count for WCID_A 


j=) 
x 
oO 


2) 
io) 


CNT1 (offset:0x1770, default: 0 


WCID_TX_RTY_CNTO 


x0000_0000) 


TX retry count for WCID_B 


i=) 
x 
[=) 


RC 


WCID_TX_OK_CNTO 


Successful TX count for WCID_B 


Ox0 


2) 
io) 


_CNT2 (offset:0x1774, default: 0 


WCID_TX_RTY_CNTO 


x0000_0000) 


TX retry count for WCID_C 


Ox0 


RC 


WCID_TX_OK_CNTO 


Successful TX count for WCID_C 


i=) 
x 
{=} 


2] 
io) 


_CNT3 (offset:0x1778, default: 0 


WCID_TX_RTY_CNTO 


x0000_0000) 


TX retry count for WCID_D 


Ox0 


RC 


WCID_TX_OK_CNTO 


Successful TX count for WCID_D 


j=) 
x 
{=} 


2] 
io) 


WCID_TX_RTY_CNTO 


_CNT4 (offset:0x177C, default: Ox0000_0000) 


TX retry count for WCID_E 


j=) 
x 
{=} 


RC 


WCID_TX_OK_CNTO 


Successful TX count for WCID_E 


Ox0 
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= fay S|2 5 ay] 2|E |S e Mes] S |e alo/S|elals| ee 
a 12 a 1 a 12 a 12 a 12 a 12 a 
3 3 3 3 3 
x =< x< =< ps >< 


_CNT5 (offset:0x1780, default: 0x0000_0000) 


RC WCID_TX_RTY_CNTO |TX retry count for WCID_F 0x0 
15:0 RC WCID_TX_OK_CNTO |Successful TX count for WCID_F Ox0 
WCID_TX_CNT6 (offset:0x1784, default: Ox0000_0000) 
31:16 RC WCID_TX_RTY_CNTO |TX retry count for WCID_G 0x0 
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15:0 RC WCID_TX_OK_CNTO |Successful TX count for WCID_G 0x0 
WCID_TX_CNT7 (offset:0x1788, default: Ox0000_0000) 

31:16 RC WCID_TX_RTY_CNTO |TX retry count for WCID_H 0x0 
15:0 RC WCID_TX_OK_CNTO |Successful TX count for WCID_H 0x0 


WCID_MAPING_0O (offset:0x178C, default: 


OxFFFF_FFFF) 


7:0 R/W WCID_D The WCID number maps to WCID_D OxFF 
7:0 R/W WCID_C The WCID number maps to WCID_C OxFF 
7:0 R/W WCID_B The WCID number maps to WCID_B OxFF 
7:0 R/W WCID_A The WCID number maps to WCID_A OxFF 


WCID_MAPING_11 (offset:0x1790, default: OxFFFF_FFFF) 


7:0 R/W WCID_H The WCID number maps to WCID_H OxFF 
7:0 R/W WCID_G The WCID number maps to WCID_G OxFF 
7:0 R/W WCID_F The WCID number maps to WCID_F OxFF 
7:0 R/W WCID_E The WCID number maps to WCID_E OxFF 


31:16 


TX_REPORT_CNT (offset:0x1794, default: Ox0000_0000) 


Reserved 


15:0 


RC 


TX_REPORT_CNT 


Successful TX count for frames which TXWI.REPORT bit =1. 


TX_STAT_FIFO_EXT 


(offset:0x1798, defaul 


t: 0x0000_0000) 


RX WCID search entry format (8 bytes) 


31:8 Reserved 0x0 
7:0 R TXQ_RTY_CNT Per frame TX retry count (read before reading 0x1718) 0x0 
3.21.3.3 MAC search table (base: 1018.0000, offset: 0x1800) 


0x00 R/W WC_MAC_ADDRO Client MAC address byteO Ox0 
0x01 R/W WC_MAC_ADDR1 Client MAC address byte1 0x0 
0x02 R/W WC_MAC_ADDR2 Client MAC address byte2 0x0 
0x03 R/W WC_MAC_ADDR3 Client MAC address byte3 0x0 
0x04 R/W WC_MAC_ADDR4 Client MAC address byte4 0x0 
0x05 R/W WC_MAC_ADDR5 Client MAC address byte5 Ox0 
0x06 R/W BA_SESS_MASKO BA session mask (lower) Ox0 
BitO for TIDO 
Bit7 for TID7 
0x07 R/W BA_SESS_MASK1 BA session mask (upper) 0x0 
Bit8 for TID8 
Bit15 for TID15 


RX WCID search table (offset:0x1800) 


0x1800_ =|R/W WC_ENTRY_O WC MAC address with WCID=0 0x0 
0x1808 |R/W WC_ENTRY_1 WC MAC address with WCID=1 0x0 
asi R/W ‘3 WC MAC address with WCID=2~253 0x0 
Ox1FFO R/W WC_ENTRY_254 WC MAC address with WCID=254 0x0 
Ox1FF8 = |R/W WC_ENTRY_255 Reserved (shall not be used) 0x0 


Note1: WCID=Wireless Client ID 
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3.22 Security table/CIS/Beacon/NULL frame (base: 1018.0000, offset: 0x4000) 
3.22.1 Security Key Format (8DW) 
Offset |Type |Name Description Initial value 
0x00 R/W SECKEY_DWO Security key byte3~0 ii 
0x04 R/W SECKEY_DW1 Security key byte7~4 = 
0x08 R/W SECKEY_DW2 Security key byte11~8 - 
Ox0C R/W SECKEY_DW3 Security key byte15~12 . 
0x10 R/W TXMIC_DWO TX MIC key byte3~0 - 
0x14 R/W TXMIC_DW1 TX MIC key byte7~4 = 
0x18 R/W RXMIC_DWO RX MIC key byte3~0 = 
Ox1C R/W RXMIC_DW1 RX MIC key byte7~4 by 
Note: 


1. FOR WEP4O0, CKIP40, ONLY BYTE4~0 OF SECURITY KEY ARE VALID. 

2. For WEP104, CKIP104, only byte12~0 of security key are valid. 

3. For TKIP, AES, all the bytes of security key are valid. 

4. TX/RX MIC key is used only for TKIP MIC calculation. 

5. 128 byte space of TX/RX MIC key are used together for WAPI MIC key. 


Offset /Type Name Description Initial value 
0x00 R/W SECKEY_DWO Security key byte3~0 ‘a 

0x04 R/W SECKEY_DW1 Security key byte7~4 i 

0x08 R/W SECKEY_DW2 Security key byte11~8 - 

Ox0C R/W SECKEY_DW3 Security key byte15~12 - 

0x10 R/W TXMIC_DWO TX MIC key byte3~0 = 

0x14 R/W TXMIC_DW1 TX MIC key byte7~4 * 

0x18 R/W RXMIC_DWO RX MIC key byte3~0 7 

Ox1C R/W RXMIC_DW1 RX MIC key byte7~4 - 

Note: 


1. FOR WEP40, CKIP40, ONLY BYTE4~0 OF SECURITY KEY ARE VALID. 
2. For WEP104, CKIP104, only byte12~0 of security key are valid. 
3. For TKIP, AES, all the bytes of security key are valid. 


4. TX/RX 


MIC key is used only for TKIP MIC calculation. 


5. 128 byte space of TX/RX MIC key are used together for WAPI MIC key. 


3. 


22.2 IV/EIV format (2 DW) 


When TXINFO.WIV=0, hardware will auto lookup IV/EIV/WAPI_PN from this table and update IV/EIV/WAPI_PN 
after encryption is finished. 


Offset |Type Name Description Initial value 
0x00 R/W IV_FIELED IV field i 
0x04 R/W EIV_FIELED EIV field ‘i 
Offset (Type Name Description Initial value 
0x00 R/W WAPI_PN_MSB WAPI PN byte11-byte8 * 
0x04. = |R/W__—sC[WAPI_ PN_MSB WAPI PN byte15-byte12 * 
Note1: The key index and extension IV bit shall be initialized by software. The MSB octet of IV will not be 
modified by hardware. 
Note2: IV/EIV packet number (PN) counter modes: 
a. For WEP40, WEP104, CKIP40, CKIP104, CKIP128 mode, PN=IV[23:0]. ElV[31:0] is not used. 
b. For TKIP mode, PN = {EIV[31:0], IV[7:0], IV[23:16]}, IV[15:8]=(IV[7:0] | 0x20) & Ox7f) is generated by 
hardware. 
c. For AES-CCMP, PN = {ElV[31:0], IV[15:0]}. 
d. For non-WAPI mode, PN = PN + 1 after each encryption. 
e. For WAPI mode, PN={WAPI_PN_MSB_1[31:0], WAPI_PN_MSB_0[31:0], ElV[31:0], IV[31:0]}. 
f. For WAPI mode, PN=PN+2 when WAPI_MC_BC=0 in WCID attribute. 
g. For WAPI mode, PN=PN+1 when WAPI_MC_BC=1 in WCID attribute. 
Note3: Software may initialize the PN counter to any value. 
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3.22.3 WCID attribute entry format (1DW) 
Offset [Type |Name Description Initial value 
WAPI KeyID byte 
31:24 |R/W |WAPI_KEYID_BYTE _|0-1: WAPI Key ID * 
2-255: reserved 
23:16 |R/W_ |WAPI_RSV_BYTE WAPI reserved byte (set to 0) ii 
WAPI broadcast/multicast packet number (PN) 
increment 
= R/W  |WAPI_MCBC 0: unicast, PN = PN + 2; : 
1: multicast/broadcast, PN = PN + 1; 
14:12. |R/W Reserved * 
Use together with BSS_IDX(bit6:bit4), 
a RAN" B59. |Dx MBS (bes IBY MSE #34 Say = BSS a ofthe WcID | 
Use together with RX_PKEY_MODE(bit3:bit1), 
(RX_PKEY_MODE_MSB *8 + RX_PKEY_MODE) = 
10 R/W_ |RX_PKEY_MODE_MSB |0~7: as listed in RX_PKEY_MODE * 
8: WAPI 
9-15: Reserved 
RXWI user define field 
oat RAW | |RXWILUDF This field is tagged in the RXWI.UDF fields for the WCID. : 
6:4 R/W_ |BSS_IDX Multiple-BSS index for the WCID - 
Pair-wise key security mode 
0: No security 1: WEP40 
3:1 R/W |RX_PKEY_MODE 2: WEP104 3: TKIP . 
4: AES-CCMP 5: CKIP40 
6: CKIP104 7: CKIP128 
Key table selection 
: RAN" IRA_PREY ZEN 0: ae key table 1: pair-wise key table ‘ 
3.22.4 Share key mode entry format (1DW) 
Bits Type |Name Description Initial value 
31:28 |R/W_ |SKEY_MODE_7+ Shared key7+(8x) mode, x=0~3 * 
27:24 |R/W _ |SKEY_MODE_6+ Shared key6+(8x) mode, x=0~3 : 
23:20 |R/W_ |SKEY_MODE_5+ Shared key5+(8x) mode, x=0~3 ‘i 
19:16 |R/W |SKEY_MODE_4+ Shared key4+(8x) mode, x=0%3 i 
15:12 |R/W_ |SKEY_MODE_3+ Shared key3+(8x) mode, x=0~3 * 
11:8 R/W_ |SKEY_MODE_2+ Shared key2+(8x) mode, x=0~3 . 
7:4 R/W __|SKEY_MODE_1+ Shared key1+(8x) mode, x=0~3 : 
3:0 R/W _ |SKEY_MODE_0+ Shared key0+(8x) mode, x=0~3 ‘i 
Key mode definition: 
0: No security 1: WEP40 2: WEP104 3: TKIP 
4: AES-CCMP_ 5: CKIP40 6: CKIP104 7: CKIP128 
8: WAPI 9~15: Reserved 
Bits Type |Name Description Initial value 
31:28 |R/W_ |SKEY_MODE_7+ Shared key7+(8x) mode, x=0~%3 ‘i 
27:24 |R/W_ |SKEY_MODE_6+ Shared key6+(8x) mode, x=0~3 i 
23:20 |R/W |SKEY_MODE_5+ Shared key5+(8x) mode, x=0%3 * 
19:16 |R/W |SKEY_MODE_4+ Shared key4+(8x) mode, x=0%3 ‘ 
15:12 |R/W_ |SKEY_MODE_3+ Shared key3+(8x) mode, x=0~3 . 
11:8 R/W  |SKEY_MODE_2+ Shared key2+(8x) mode, x=0~3 i 
7:4 R/W  |SKEY_MODE_1+ Shared key1+(8x) mode, x=0~3 * 
3:0 R/W  |SKEY_MODE_0+ Shared key0+(8x) mode, x=0~3 : 
Key mode definition: 
0: No security 1: WEP40 2: WEP104 3: TKIP 
4: AES-CCMP_ 5: CKIP40 6: CKIP104 7: CKIP128 
8: WAPI 9~15: Reserved 
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3.22.5 Security Table 
3.22.5.1 Pair-wise key table (offset:0x4000) 


Offset |Type Name Description Initial value 
0x4000 |R/W PKEY_O Pair-wise key for WCIDO * 
0x4020 |R/W PKEY_1 Pair-wise key for WCID1 7 
R/W sae Pair-wise key for WCID2~253 ia 
Ox5FCO |R/W PKEY_254 Pair-wise key for WCID254 * 
Ox5FEO |R/W PKEY_255 Pair-wise key for WCID255 (not used) 


3.22.5.2 IV/EIV table (offset:0x6000) 


Offset |Type |Name Description Initial value 
Ox6000 |R/W IVEIV_O IV/EIV for WCIDO * 
Ox6008 |R/W IVEIV_1 IV/EIV for WCID1 * 
R/W sais IV/EIV for WCID2~253 . 
Ox67FO = |R/W IVEIV_254 IV/EIV for WCID254 i 
Ox67F8 |R/W IVEIV_255 IV/EIV for WCID255 (not used) * 


3.22.5.3 WCID attribute table (offset:0x6800) 


Offset |Type |Name Description Initial value 
Ox6800 |R/W WCID_ATTR_O WCID Attribute for WCIDO 7 
0x6804_ |R/W WCID_ATTR_1 WCID Attribute for WCID1 ee 
R/W ee WCID Attribute for WCID2~253 = 
Ox6BF8 |R/W WCID_ATTR_254 __|WCID Attribute for WCID254 = 
Ox6BFC |R/W WCID_ATTR_255 WCID Attribute for WCID255 = 


3.22.5.4 Shared Key Table (offset:0x6C00) 


Offset |Type |Name Description Initial value 
Ox6COO |R/W_ |SKEY_O Shared key for BSS_IDX=0, KEY_IDX=0 . 
Ox6C20 |R/W_ |SKEY_1 Shared key for BSS_IDX=0, KEY_IDX=1 * 
Ox6C40 /R/W_ |SKEY_2 Shared key for BSS_IDX=0, KEY_IDX=2 * 
Ox6C60 /R/W_ |SKEY_3 Shared key for BSS_IDX=0, KEY_IDX=3 * 
Ox6C80 |R/W_ |SKEY_4 Shared key for BSS_IDX=1, KEY_IDX=0 si 
Ox6CAO |R/W_ |SKEY_5 Shared key for BSS_IDX=1, KEY_IDX=1 - 
Ox6CCO |R/W_ |SKEY_6 Shared key for BSS_IDX=1, KEY_IDX=2 * 
Ox6CEO |R/W_ |SKEY_7 Shared key for BSS_IDX=1, KEY_IDX=3 * 
Ox6D00 /R/W_ |SKEY_8 Shared key for BSS_IDX=2, KEY_IDX=0 * 
Ox6D20 |R/W_ |SKEY_9 Shared key for BSS_IDX=2, KEY_IDX=1 * 
Ox6D40 |R/W_ |SKEY_10 Shared key for BSS_IDX=2, KEY_IDX=2 * 
Ox6D60 /R/W_ |SKEY_11 Shared key for BSS_IDX=2, KEY_IDX=3 * 
Ox6D80 |R/W_ |SKEY_12 Shared key for BSS_IDX=3, KEY_IDX=0 * 
Ox6DAO |R/W_ |SKEY_13 Shared key for BSS_IDX=3, KEY_IDX=1 * 
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Ox6DCO |R/W_ |SKEY_14 Shared key for BSS_IDX=3, KEY_IDX=2 * 
Ox6DEO |R/W_ |SKEY_15 Shared key for BSS_IDX=3, KEY_IDX=3 * 
Ox6EOO |R/W_ |SKEY_16 Shared key for BSS_IDX=4, KEY_IDX=0 * 
Ox6E20 |R/W_ |SKEY_17 Shared key for BSS_IDX=4, KEY_IDX=1 ‘i 
Ox6E40 |R/W_ |SKEY_18 Shared key for BSS_IDX=4, KEY_IDX=2 sl 
Ox6E60 /R/W_ |SKEY_19 Shared key for BSS_IDX=4, KEY_IDX=3 * 
Ox6E80 /R/W_ |SKEY_20 Shared key for BSS_IDX=5, KEY_IDX=0 * 
Ox6EAO |R/W_ |SKEY_21 Shared key for BSS_IDX=5, KEY_IDX=1 si 
Ox6ECO |R/W_ |SKEY_22 Shared key for BSS_IDX=5, KEY_IDX=2 - 
Ox6EEO |R/W_ |SKEY_23 Shared key for BSS_IDX=5, KEY_IDX=3 . 
Ox6FOO |R/W_ |SKEY_24 Shared key for BSS_IDX=6, KEY_IDX=0 * 
Ox6F20 |R/W_ |SKEY_25 Shared key for BSS_IDX=6, KEY_IDX=1 ‘a 
Ox6F40 |R/W_ |SKEY_26 Shared key for BSS_IDX=6, KEY_IDX=2 * 
Ox6F60 |R/W_ |SKEY_27 Shared key for BSS_IDX=6, KEY_IDX=3 * 
Ox6F80 |R/W_ |SKEY_28 Shared key for BSS_IDX=7, KEY_IDX=0 . 
Ox6FAO |R/W_ |SKEY_29 Shared key for BSS_IDX=7, KEY_IDX=1 ~ 
Ox6FCO |R/W_ |SKEY_30 Shared key for BSS_IDX=7, KEY_IDX=2 a 
Ox6FEO |R/W_ |SKEY_31 Shared key for BSS_IDX=7, KEY_IDX=3 * 
3.22.5.5 Shared Key Mode (offset:0x7000) 
Offset |Type |Name Description Initial value 
Ox7000 |R/W  |SKEY_MODE_0O_7_ /|Shared mode for SKEYO-SKEY7 m 
0x7004 |R/W_ |SKEY_MODE_8 15 |Shared mode for SKEY8-SKEY15 * 
0x7008 |R/W SKEY_MODE_16_23 |Shared mode forSKEY16-SKEY23 i 
Ox700C_ |R/W SKEY_MODE_24_ 31 |Shared mode for SKEY24-SKEY31 7 
3.22.5.6 Spared Memory Space Mode (offset:0x7010~0x73EC) 
3.22.5.7 Shared Key Mode Extension (for BSS_IDX=8~15) (offset:0x73F0) 
Offset |Type |Name Description Initial value 
Ox73FO |R/W SKEY_MODE_32_39 |Shared mode for SKEY32-SKEY39 * 
Ox73F4 |R/W SKEY_MODE_40_ 47 |Shared mode for SKEY40-SKEY47 7 
Ox73F8 |R/W SKEY_MODE_48 55 |Shared mode forSKEY48-SKEY55 * 
Ox73FC |R/W SKEY_MODE_56_63 |Shared mode for SKEY56-SKEY63 id 
3.22.5.8 Shared Key Table Extension (for BSS_IDX=8~15) (offset:0x7400) 
Offset |Type |Name Description Initial value 
0x7400 |[R/W _ |SKEY_32 Shared key for BSS_IDX=8, KEY_IDX=0 * 
0x7420 |R/W SKEY_33 Shared key for BSS_IDX=8, KEY_IDX=1 i 
0x7440 |R/W  |SKEY_34 Shared key for BSS_IDX=8, KEY_IDX=2 * 
Ox7460_ |R/W SKEY_35 Shared key for BSS_IDX=8, KEY_IDX=3 il 
0x7480 |R/W _ |SKEY_36 Shared key for BSS_IDX=9, KEY_IDX=0 * 
0x74A0 [R/W _ |SKEY_37 Shared key for BSS_IDX=9, KEY_IDX=1 * 
Ox74CO_ |R/W SKEY_38 Shared key for BSS_IDX=9, KEY_IDX=2 . 
Ox74EO |R/W  |SKEY_39 Shared key for BSS_IDX=9, KEY_IDX=3 * 
0x7500_ |R/W SKEY_40 Shared key for BSS_IDX=10, KEY_IDX=0 * 
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0x7520 |R/W SKEY_41 Shared key for BSS_IDX=10, KEY_IDX=1 * 
0x7540 [R/W _ |SKEY_42 Shared key for BSS_IDX=10, KEY_IDX=2 * 
Ox7560 |R/W SKEY_43 Shared key for BSS_IDX=10, KEY_IDX=3 * 
0x7580 |R/W  |SKEY_44 Shared key for BSS_IDX=11, KEY_IDX=0 * 
Ox75A0_ |R/W SKEY_45 Shared key for BSS_IDX=11, KEY_IDX=1 bi 
Ox75CO |R/W  |SKEY_46 Shared key for BSS_IDX=11, KEY_IDX=2 * 
Ox75EO |R/W SKEY_47 Shared key for BSS_IDX=11, KEY_IDX=3 i 
0x7600 |R/W  |SKEY_48 Shared key for BSS_IDX=12, KEY_IDX=0 * 
0x7620 |R/W SKEY_49 Shared key for BSS_IDX=12, KEY_IDX=1 e 
0x7640 |R/W  |SKEY_50 Shared key for BSS_IDX=12, KEY_IDX=2 * 
Ox7660 |R/W SKEY_51 Shared key for BSS_IDX=12, KEY_IDX=3 * 
0x7680 [R/W  |SKEY_52 Shared key for BSS_IDX=13, KEY_IDX=0 * 
Ox76A0 |R/W  |SKEY_53 Shared key for BSS_IDX=13, KEY_IDX=1 * 
Ox76CO |R/W SKEY_54 Shared key for BSS_IDX=13, KEY_IDX=2 ba 
Ox76EO |R/W SKEY_55 Shared key for BSS_IDX=13, KEY_IDX=3 ii 
0x7700 |R/W SKEY_56 Shared key for BSS_IDX=14, KEY_IDX=0 ig 
0x7720 |R/W SKEY_57 Shared key for BSS_IDX=14, KEY_IDX=1 id 
0x7740 |R/W SKEY_58 Shared key for BSS_IDX=14, KEY_IDX=2 bi 
0x7760 |R/W SKEY_59 Shared key for BSS_IDX=14, KEY_IDX=3 i 
0x7780 |R/W SKEY_60 Shared key for BSS_IDX=15, KEY_IDX=0 i 
Ox77A0_ |R/W SKEY_61 Shared key for BSS_IDX=15, KEY_IDX=1 i 
0x77CO = =|R/W SKEY_62 Shared key for BSS_IDX=15, KEY_IDX=2 ia 
Ox77EO |R/W SKEY_63 Shared key for BSS_IDX=15, KEY_IDX=3 ig 
3.22.5.9 WAPI PN table (extension of IV/EIV table) (offset:0x7800) 
Offset |Type Name Description Initial value 
0x7800 |R/W WAPI_PN_MSB_0O Extension byte11-byte8 of WAPI PN for WCIDO * 
0x7804 |R/W WAPI_PN_MSB_0O Extension byte15-byte12 of WAPI PN for WCIDO * 
0x7808 |R/W WAPI_PN_MSB_1 Extension byte11-byte8 of WAPI PN for WCID1 7 
Ox780C_ |R/W WAPI_PN_MSB_1 Extension byte15-byte12 of WAPI PN for WCID1 . 
R/W Extension byte11-byte8 of WAPI PN for WCID2~254 al 
fet R/W Aas Extension byte15-byte12 of WAPI PN for WCID2~254 . 
Ox7FF8 |R/W WAPI_PN_MSB_255 |Extension byte11-byte8 of WAPI PN for WCID255 ‘i 
Ox7FFC |R/W WAPI_PN_MSB_255 |Extension byte15-byte12 of WAPI PN for WCID255 . 
Note: Do not set WIV bit to 1 when WAPI mode is turned on. 
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3.23 Descriptor and Wireless information 


3.23.1 TX frame information 
To transmit a frame, the driver needs to prepare the TX frame information for hardware. The 


TX frame information contains the transmission control, the header, and the payload. The 
transmission control information (the “TXW/”) is used by the MAC and BBP and is applied for 
the associated TX frame when transmission. The header and payload is the content of an 


802.11 packet. 
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The TX information could be scattered in several segments. The TX descriptor (the “TXD”) 
specifies the location and length of the TX frame information segment. TX frame information 
could be linked by use of several TXD. These TXD are arranged in a TXD ring in serial. Below 
diagram illustrates the linking between TXD and TX frame information. 


TXD for | 
TX frame i | 
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TXD ring 
TXD(0) 
SDPO SDLO, LSO = 0 TXD(0).SDPO 
TXWI(4DW) 
TXD(0) 
SDP1 SDL1, LS1 =0 
802.11 header 
TXD(1) 
SDPO SDLO, LSO = 0 1 
1 
1 
TXD(1) ! 
SDP1 SDL1, LS1 =0 TXD(0).SDP1 
! TX payload 
! (segment 0) 
' 
! 
! ' 
! ' 
! t 
' : TXD(1).SDPO 
TX payload 
(segment 1) 
TXD(k) 
SDPO SDLO, LSO = 0 1 
' 
' 
TXD(k) ! 
SDP1 SDL1, LS1 = 1 TXD(k).SDP1 
TX payload 
(segment n) 
Fig. 3-23-1 TX frame information 
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3.23.1.1 TX descriptor format 


bit 31 bit 0 


SDPO0[31:0] 


SDLO[13:0] SDL1[13:0] 


SDP1[31:0] 


D 
D 
oO 
N 
E 


RSV[4:0] QSEL RSV[23:0] 


Fig. 3-23-2 TX descriptor format 


@ SDPO: Segment Data Pointer O. 

@ §SDLO: Segment Data Length for the data pointed by SDPO. 

@ SDP1: Segment Data Pointer 1. 

@ = SDL1: Segment Data Length for the data pointed by SDP1. 

@ = LS0: data pointed by SDPO is the last segment 

@ = 1S1: data pointed by SDP1 is the last segment 

@ = DDONE: DMA Done. DMA has transferred the segments pointed by this TX descriptor 

@ = Burst: force DMA to access next TX frame from the same queue. 

@ = QSEL: the ID of the on-chip queue that the TX frame is moved into. 0: MGMT queue, 1: HCCA 

queue, 2: EDCA queue, 3: unused. 

@ = ~ WIV: 1: driver prepared all 16-byte TXWI. 0: driver prepared only the first 8-byte TXWI. 
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3.23.1.2 TXWI format 


bit 31 bit 0 


s TXO 
Beene’ STB G B MCSI6:0] Reserved[5:0] S 
[2:0] Cc Ww 
| [1:0] 
pee MPDU total byte count{11:0] WCID[?7:0] BAWinSize[5:0] 


IV [31:0] 


EIV [31:0] 


Fig. 3-23-3 TXWI format 


@ FRAG: 1: to inform TKIP engine this is a fragment, so that TKIP MIC is appended by driver at the last 
fragment; hardware TKIP engine only need to insert IV/EIV and ICV. 

@ MMPS: 1: the remote peer is in dynamic MIMO-PS mode 

M CFACK: 1: if an ACK is required to the same peer as this outgoing DATA frame, then MAC TX will send 
a single DATA+CFACK frame instead of separate ACK and DATA frames. 0: no piggyback ACK allowed 
for the RA of this frame. 

M@ TS: 1: This is a BEACON or ProbeResponse frame and MAC needs to auto insert 8-byte timestamp 
after 802.11 WLAN header. 

@ AMPDU: this frame is eligible for AMPDU. MAC TX will aggregate subsequent outgoing frames having 
<same RA, same TID, AMPDU=1> whenever TXOP allows. Even there’s only one DATA frame to be 
sent, as long as the AMPDU bit in TXWI is ON, MAC will still package it as AMPDU with implicit BAR. 
This adds only 4-byte AMPDU delimiter overhead into the outgoing frame and imply the response 
frame is a BA instead of ACK. NOTE: driver should set AMPDU=1 only after a BA session is successfully 
negotiated, because Block ACK is the only way to acknowledge in AMPDU case. 

HM MPDU density: 1/4usec ~ 16usec per-peer parameter used in outgoing A-MPDU. (This field complies 

with the “minimum MDPU Starting Spacing” of the A-MPDU parameter field of draft 1.08). 

000- no restriction 

001- 1/4 usec 

010- 1/2 usec 

011- 1 usec 

100- 2 usec 

101- 4 usec 

110- 8 usec 

111- 16 usec 

TXOP: TX back off mode. 0: HT TXOP rule; 1: PIFS TX; 2: SIFS (only when previous frame exchange is 

successful); 3: Back off. 

NDPS: Number of stream in NDP, 0: 1s, 1: 2s, 2: 3s, 3: 4s 

NDPBW: NDP bandwidth, 0: 20MHz, 1: 40MHz 

TXBFK: Disable TX auto fallback for this frame, 1: disable, 0: follow the register setting 

TXRPT: TX report tag. Set to 1: TX_REPROT_CNT increase by one. Set to 0: do nothing. 

“MCS/BW/ShortGI/PHY mode”: TX data rate & MIMO parameters for this outgoing frame to be filled 
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into BBP 

ITXBF: |mplicit TxBF enable 

SOUND: Sounding packet enable 

ETXBF: Explicit TxBF enable 

ACK: this bit informs MAC to wait for ACK or not after transmission of the frame. Event though QOD 

DATA frame has ACK policy in its QOS CONTROL field, MAC TX solely depends on this ACK bit to 

decide waiting of ACK or not. 

M@ NSEQ: 1: to use the special h/w SEQ number register in MAC block. 

H BA window size: tell MAC the maximum number of to-be-BAed frames is allowed of the RA (RA’s BA 
re-ordering buffer size) 

H WCID (Wireless Client Index) : lookup result of ADDR1 in the peer table (255=not found). This index is 
also used to find all the attributes of the wireless peer (e.g. TX rate, TX power, pair-wise KEY, IV, EIV,). 
This index has consistent meaning in both driver and hardware. 

H MSDU total byte count: total length of this frame. 

@ Packet ID: as a cookie specified by driver and will be latched into the TX result register stack. Driver 
use this field to identify special frame’s TX result. 

M@ /V: used by encryption engine. 

M@ EIV: used by encryption engine. 


3.23.2 RX descriptor ring 


The RX descriptor (the “RXD”) specifies the location to place the payload of the received 
frame (the RX payload) and the associated receiving information (the “RXWI”). One RXD 
serves for one receiving frame. Only SDPO and SDLO are useful in the RXD. The RXD is 
arranged in the RXD ring in serial. The hardware links the RXWI and RX payload in serial 
and place it to the location specified in SDPO. See below diagram. 


RXD ring 
RXD(0) 
RXD fi (— SDPO SDLO, LSO = RXD(0).SDPO 
RX fi aan RXWI(4DW) 
rame i RXD(0) 
SDP1 SDL1,LS1 
RXD(1) RX payload 
RXDfor | SDPO SDLO, LSO 
i+ 
RX frame i+1 RXD(1) ' 
SDP1 SDL1,LS1 : 
RXD(2) ; 
RXD for SDPO SDLO, LSO t 
RX frame i+2 ane RXD(1).SDPO 
(2) RXWI(4DW) 
SDP1 SDL1,LS1 
RX payload 
Fig. 3-23-4 RX descriptor ring 
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.23.2.1 RX descriptor format 


bit 31 bit 0 


SDPO0[31:0] 


SDLO[13:0] i SDL1[13:0] 


mZ000 


SDP1[31:0] 


D 
15'bO E 
C 


Fig. 3-23-5 RX descriptor format 


m=enoc 


Following fields are driver-specified. 


¢ 


a 
o 
o 


SDPO: Segment Data Pointer 0. 

SDLO: Segment Data Length for the data pointed by SDPO. 

SDP1: Segment Data Pointer 1. 

SDL1: Segment Data Length for the data pointed by SDP1. 

DDONE: DMA Done. DMA has moved the RX frame to the specified location. Set by hardware 
and cleared by driver. 


Following fields are filled by hardware. 


oF 96OHH © 6OHOHHHHHOHHH 


BA: the received frame is part of BA session, need to do re-ordering 

DATA: 1: the received frame is DATA type 

NULL: 1: the received frame has sub-type NULL/QOS-NULL 

FRAG: 1: the receive frame is a fragment 

UC2ME: 1: the received frame ADDR1 = my MAC address 

MC: 1: the received frame ADDR1 = multicast 

BC: 1: the received frame ADDR1 = ff:ff:ff:ff: ff: ff 

MyBSS: 1: the received frame BSSID is one of my BSS (as an AP, max 4 BSSID supported) 

CRC error: 1: the received frame is CRC error 

ICV error: 1: the received frame is ICV error 

MIC error: 1: the received frame is MIC error (RX CNRL register should support individual pass- 
up error frame to driver in order to implement MIC error detection feature) 

AMSDU: the received frame is in A-MSDU sub frame format which is <802.3 + MSDU + 
padding> 

HTC: 1: this received frame came with HTC field, 0: no HTC field 

RSSI: 1: RSSI information available in RSSIO, RSSI1, RSSI2 fields 

L2Pad: 1: the L2 header is recognizable and been 2-byte-padded to ensure payload to align at 4- 

byte boundary. 0: L2 header not extra padded 
AMPDU: 1: this is an AMPDU segregated frame 
DEC: 1: this is a decrypted frame 


3.23.2.2 RXWI format 
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bit 31 bit O 


BSS 
TID MPDU total byte UDF | . Key 
[3:0] countf[1 1:0] [2:0] vo ‘ex | WCID[7:0] 


iS) 
nose | Fy | ira FC MCSI6:0] SN[11:0] FN[3:0] 


Fig. 3-23-6 RXWI format 


@ WCID: index of ADDR2 in the pair wise KEY table. This value uniquely identifies the TA. WCID=255 
means not found. 

M@ KEY Index: 0~3 extracted from IV field. For driver reference only, no particular usage so far. 

MH BSSID index: 0~7 for BSSIDO~7. Extract from 802.11 header (the last three bits of BSSID field). 

M@ UDF: User Defined Field. 

@ MPDU total byte count: the entire MPDU length. 

M@ TID: extracted from 8002.11 QOS control field. 

M@ FN: fragment number of the received MPDU. Extract from 802.11 header. 

M@ SN: sequence number of the received MPDU. Used for BA re-ordering especially that AMSDU are auto 
segregated by hardware and lost the 802.11 header. 

m “MCS/BW/SGI/PHYmode”: RX data rate & related MIMO parameters of this frame got from PLCP 
header. See next section for the detail. 

@ ITXBF: |mplicit TxBF enable 

M@ SOUND: Sounding packet enable 

@ ETXBF: Explicit TxBF enable 

HM RSSIO, RSSI1, RSSI2: BBP reported RSSI information of the received frame. 

@ SNRO, SNR1, SNR1: BBP reported SNR information of the received frame. 

M@ FREQ_OFFSET: BBP reported Frequency offset of the received frame 

M RSSI_ANTO: BBP reported RSSI on antenna 0 of the received frame 

lM BFSNR_O, BFSNR_1, BFSNR_2: BBP reported TxBF SNR of the received frame 


3.23.3 Brief PHY rate format and definition 


A 16-bit brief PHY rate is used in MAC hardware. 
It is the same PHY rate field described in TXWI and RXWI. 


Bit Name Description 


15:14 PHY MODE Preamble mode 
0: Legacy CCK, 1: Legacy OFDM, 
2: HT mix mode, 3: HT green field 


13:11 - Reserved 
10:9 - Reserved 
8 SGI Short Guard Interval, only support for HT mode 


0: 800ns, 1: 400ns 
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7 BW Bandwidth 
Support both legacy and HT modes 
40Mhz in legacy mode means duplicate legacy 


0: 20Mhz, 1: 40Mhz 


6:0 Mcs Modulation Coding Scheme 


Table. Brief PHY rate format 


MODE = Legacy CCK 


Mcs =0 Long Preamble CCK 1Mbps 
Mcs =1 Long Preamble CCK 2Mbps 
McsS =2 Long Preamble CCK 5.5Mbps 
MCS =3 Long Preamble CCK 11Mbps 
McS =8 Short Preamble CCK 1Mbps 
* illegal rate 

Mcs =9 Short Preamble CCK 2Mbps 
MCs = 10 Short Preamble 5.5Mbps 
Mcs = 11 Short Preamble 11Mbps 


Other MCS codes are reserved in legacy CCK mode. 


BW and SGl are reserved in legacy CCK mode. 


MODE = Legacy OFDM 


Mcs =0 6Mbps 

McsS =1 9Mbps 

McS =2 12Mbps 
MCS =3 18Mbps 
Mcs =4 24Mbps 
Mcs=5 36Mbps 
MCS =6 48Mbps 
MCS =7 54Mbps 


Other MCS code in legacy CCK mode are reserved 
When BW = 1, duplicate legacy OFDM is sent. 
SGI is reserved in legacy OFDM mode. 


MODE = HT mix mode / HT green field 


MCS = 0 (1S) (BW=0, SGI=0) 6.5Mbps 
MCS = 1 (BW=0, SGI=0) 13Mbps 
MCS = 2 (BW=0, SGI=0) 19.5Mbps 
MCS = 3 (BW=0, SGI=0) 26Mbps 
MCS = 4 (BW=0, SGI=0) 39Mbps 
MCS =5 (BW=0, SGI=0) 52Mbps 
MCS = 6 (BW=0, SGI=0) 58.5Mbps 
MCS =7 (BW=0, SGI=0) 65Mbps 
MCS = 8 (25) (BW=0, SGI=0) 13Mbps 
MCS = 9 (BW=0, SGI=0) 26Mbps 
MCS = 10 (BW=0, SGI=0) 39Mbps 
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MCS = 11 (BW=0, SGI=0) 52Mbps 

MCS = 12 (BW=0, SGI=0) 78Mbps 

MCS = 13 (BW=0, SGI=0) 104Mbps 

MCS = 14 (BW=0, SGI=0O) 117Mbps 

MCS = 15 (BW=0, SGI=0) 130Mbps 

MCS = 32 (BW=1, SGI=0) HT duplicate 6Mbps 


When BW=1, PHY_RATE = PHY_RATE * 2 
When SGI=1, PHY_RATE = PHY_RATE * 10/9 


The effects of BW and SGI are accumulative. 


Other MCS code in HT mode are reserved 


When MCS=0~7(1S), SGI option is supported. BW option is supported. 


When MCS=8~15(2S), SGI option is supported. BW option is supported. 


When MCS=32, only SGI option is supported. BW option is not supported. (BW =1) 
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3.23.4 Driver implementation note 


3.23.4.1 Instruction of down load 8051 firmware 


1. Select on-chip program memory 
i. SYS_CTRL.HST_PM_SEL (0x0400.bit[16]) = 1 
2: Write firmware into program memory space, which starts at 0x2000. 
3. Close on-chip program memory: 
i. SYS_CTRL.HST_PM_SEL (0x0400.bit[16]) = 0 
4. 8051 starts. 


3.23.4.2 Instruction of initialize DMA 


1.Set base addresses and total number of descriptors: 
i. TX_BASE_PTRO~TX_BASE_PTR5 
ii. RX_BASE_PTR 
iii. TX_MAX_CNTO~TX_MAX_CNT5 
iv. RX_MAX_CNT 
2.Set WMM parameters: 
i. WMM_AIFSN_CFG 
ii. WMM_CWMIN_CFG 
iii. WMM_CWMAX_CFG 
iv. WMM_TXOPO_CFG and WMM_TXOP1_CFG 
3.Set DMA global configuration except TX_DMA_EN and RX_DMA_EN bits: 
i. WPDMA_GLO_CFG 
4.Set interrupt configuration: 
i. DELAY_INT_CFG 
5.Enable DMA interrupt: 
i. INT_MASK 
6.Enable DMA: 
i. WPDMA_GLO_CFG.TX_DMA_EN = 1, WPDMA_GLO_CFG.RX_DMA_EN = 1 


3.23.4.3 Instruction of clock control 


3.23.4.3.1 Clock turn-off sequence 


1. Switch 80MHz main clock to PLL clock: 
i. Set SYS_CTRL.CLKSELECT = 1. 
2. Turn clock off: 
i. Set SYS_CTRL.MAC_CLK_EN =0. 
ii. Set SYS_CTRL.DMA_CLK_EN =0. 
3. Turn off PLL: 
i. Set PWR_PIN_CFG.IO_PLL_PD =1. 


3.23.4.3.2 Clock turn-on sequence 


1. Turn on PLL: 

i. Set PWR_PIN_CFG.IO_PLL_PD =O. 
2. Waiting at least Sbbp_pll_ready for PLL clock stable. 
3. Turn on clock: 

i.Set SYS_CTRL.MAC_CLK_EN = 1. 

ii.Set SYS_CTRL.DMA_CLK_EN = 1. 
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3.23.4.4 Instruction of TX/RX control 


3.23.4.4.1 Freeze TX and RX sequence 


1. Disable DMA TX: 
i. Set WPDMA_GLO_CFG..TX_DMA_EN =0. 
2. Polling until DMA TX becomes idle and PBF TX queue becomes empty: 
i. Polling WPDMA_GLO_CFG. TX_DMA_BUSY = 0. 
ii.Polling TXRXQ_STA.TXOQ_STA = 2, TXRXQ_STA.TX1Q_STA = 2, polling 
TXRXQ_STA.TX2Q_STA = 2. 
iii.If the polling period > Sdma_tx_polling_timeout, abort power saving 
procedure. 
3. Disable MAC TX and Rx: 
i.Set MAC_SYS_CTRL.MAC_RX_EN =0, MAC_SYS_CTRL.MAC_TX_EN =0. 
4. Polling until MAC TX and RX is disabled: 
i.Polling MAC_STATUS_REG. TX_STATUS = 0, 
MAC_STATUS_REG. RX_STATUS = 0 
ii.lf the polling period > Smac_polling_timeout, abort power saving 
procedure. 
5. Disable DMA Rx: 
i.Set WPDMA_GLO_CFG..RX_DMA_EN =0. 
6. Polling until both DMA RX becomes idle and PBF RX queue becomes empty: 
i.Polling WPDMA_GLO_CFG. RX_DMA_BUSY =0. 
ii.Polling TXRXQ_STA.RXOQ_STA = 0x22. 
iii.If the polling period > Sdma_rx_polling_timeout, abort power saving 
procedure. 


3.23.4.4.2 Recover TX and RX sequence 


1. Enable DMA TX and RX: 
i.Set WPDMA_GLO_CFG..RX_DMA_EN = 1. 
ii.Set WPDMA_GLO_CFG..TX_DMA_EN = 1. 
2. Enable MAC TX and RX: 
i.Set MAC_SYS_CTRL.MAC_RX_EN = 1. 
ii.Set MAC_SYS _CTRL.MAC_TX_EN =1. 


3.23.4.5 Instruction of RF power on/off sequence 
1. Power down RF components sequence 
i. Power down RF component 
. Set PWR_PIN_CFG.IO_ADDA_PD = 1. 
. Set PWR_PIN_CFG.IO_RF_PE =0. 
. Set TX_PIN_CFG.TRSW_EN = 0. 
. Set TX_PIN_CFG.RFTR_EN = 0. 
. Set TX_PIN_CFG.LNA_PE*EN =0. 
. Set TX_PIN_CFG.PA_PE*EN =0. 
. Enable RF components sequence 
i. Recover the registers in previous sequence. 
ii. Wait Srf_pll_ready for RF PLL becomes stable. 


CON OU BW NY 
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Power saving procedure 
1. Freeze TX and RX 


2. Power down LED and RF components 


3. Clock turn-off 


Power recovery procedure 
1. Clock turn-on 
2. Enable LED and RF components 
3. Recover TX and RX 


Parameters 
1. Srf_pll_ready = TBD. 
2. Sbbp_pll_ready = 500 us. 


3. Sdma_rx_polling timeout = TBD. 
4. Sdma_tx_polling_timeout = TBD. 


5. Smac_polling_timeout = TBD. 
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3.24 PCI/PCI Express Controller 


3.24.1 Features 


- PCI controller 


Supports both Host mode and Device mode. 

Supports burst transfer to maximize memory bandwidth 

Support maximum up to two external PCI devices 

Fully supports PCI 2.2 compliant. 

Zero wait state PCI data transfer. Up to 133byte/sec at 33Mhz and 266Mbyte/sec at 66Mhz 
Support target retry, disconnect and target abort 

Automatic transfer restart on target retry and disconnect 

Supports all PCI specific configuration registers 


- PCI Express controller 


Supports both RC(PCI-PCI bridge) and Endpoint mode 
Support PCle Genl X1 lane 
Support maximum one external PCI Express endpoint when RC mode 


3.24.2 Block Diagram 


3.24.2.1 Host bridge with both PCI and PCle Slot 


PCI-Host 
Bridge 
(include Device 0) 


| BusO 
f 
] 
i] 
: ee PCI PCI 
sate Device ? Device ? 
Device 1 
Bus1 
PCle 
EP 


Fig. 3-24-1 PCI/PCIe Host Topology 


For example, as shown in the following figure, RT3883 works as a standalone AP (Access Point). 
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AP Mode (as a stand alone SoC) 
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Fig. 3-24-2 PCI/PCIe AP mode 


3.24.2.2 PCI/PCle controller behaves as a PCI/PCle Device 


For example, as shown in the following figure, RT3883 works as an iNIC to offload the external a" 
party SoC by performing wireless and Ethernet packet format conversion functions. 


Note 1: In this configuration, RGMII(port1), PCI, PCle interface are exclusive. That means you can 
select one of them as the iNIC host interface. 


Note 2: A dedicated PDMA can be seen by the 3" party SOC when RT3883 works as an iNIC when 
select the PCI or PCle as the interface. The operation of this PDMA is exactly the same as the one 


described in Frame Engine section. The first PDMA register PDMA_GLO_CFG can be accessed by PCI 
BAR1 in PCI address space. 


PCI iNic Mode with PCle Host 


GE2 Etheret x4 (LAN) 
RGMII availably lef NN 


h 


V 

/ N 
yi_____\\ 
RGMII Bem 
/ V \\ 
3'rd Party SOC 7 

V/ N 
Dev, -— U V 
os) itis baal yy eal WAN . 


ode tS edewedecccccn (_—N 


PCle Link > 


Lal 
Host-PCl pap |/ N 
~_ Bridge \y V PCle WiFi NIC 5G 


TG2RBus Bridge 
——— ninco aaccson 


BARO 


a ogg Bil --- en snnal == sug 


Fig. 3-24-3 PCI controller behaves as a PCI device 


DSRT3883_V1.0_071210 -222- 
Form No. : QS-073-F02 Rev. : 1 Kept by : DCC Ret. Time: 5 Years 


PCle iNic Mode with PCI Host 


DDR2/S: 
R 


GE2 


GE2 


RGMII 


; 


ee eee 
BBP 


3T3R RF 


Fig. 3-24-4 PCle controller behaves as a PCIe endpoint 
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3'rd Party SOC 


L\ 


Ethernet x 4 (LAN) 
{\ iN 
) 


~ SJ. eee [do a cola ae alm we 
€ 


VY 


SLB EA ww ale owe 
24G 


PCI Device | PCI Host PCle RC | PCle EP PCI- PCl-host PCI-PCle PCI-PCle 
only only only only Device PCle-EP Host comb Both 
PCle-RC disable 
pci_host_mode | Ox0 Ox1 Don’t Don’t 0x0 0x0 Ox1 Don’t 
care care care 
pcie_rc_mode Ox1 Don’t care Ox1 Ox1 Ox1 Ox1 Ox1 Don’t 
care 
pci_srst 0x0 0x0 0x1 Ox1 0x0 0x0 0x0 Ox1 
pcie_srst 0x1 0x1 0x0 0x1 0x0 0x0 0x0 Ox1 
pci_share_mode | Ox0 X2:0x3 Don’t Don’t Ox0 X2: 0x3 X2: 0x3 Don’t 
X1:0x2 care care X1:0x2 X1:0x2 care 
pci_clk_en Ox1 0x1 0x1 Ox1 Ox1 0x1 Ox1 0x0 
pcie_clk_en 0x0 0x0 0x1 Ox1 0x1 Ox1 0x1 0x0 
PCI/PCle scenery and relative control register setting 
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3.24.2.3 Block Diagram 


RTRGT1 
+ 
Rbus1 <= xp_etg2rb | xp_etg | xaiq4 
__——_> 
| CSR pdma_bus1 elbi2pb gE! 
m 
jm U : MSI 
Rx_FIFO x fo xp_int Igoe el 
PDMA pdma_busO 0 XALIO 
RIES xp_rb2rqt > m al 
u | RCPL Pp 
gee DWC_pcie.dm | H 
A Y 
pcie_rc_mode 
® 3 xp_pio_ma 
PBus1 >| 5 Fi xp_csr a 
haa PL <+— 
me} Qa 
o|8 pb2dbi = LBB yt 
UTIFO gS 69_| xp_dbg |agdebug_signal 
a al tif 
ee SRAM for 
test_signal Retry buffer, 
Receive Queue 
| —P> Pbus1 aes 
; » Ls 
Pbus Pcixp_dec Pbus0 g 
£ ppci_pif —p>| 
Pcixp_csr jj 
xX 
| —_> emb2rmb | 
pdma_busO 
int_vec >| PCI Host/Device 
| BAR1 
bus_2p j——————=$R bus 1 
Rbus < abt etb2rmb 
a <¢—__ 
| <r (async) — 
UTIFO =~ pci_utif ——_——— 


S Ralink 


Preliminary 


Revision July 12, 2010 


PCle Link 


= 


° Bus 
EP430 


Fig. 3-24-5 PCI/PClIe host/device controller block diagram 


3.24.3 PCI/PCle master access in Host mode 


For PCI/PCle Memory space access, there are two approach, one is the fixed mapping from 

32’h2000_0000 to 32’h2FFF_FFFF(256MByte) address space, the other one is PCl memory space 
programmable mapping which is supports via membase register + memwin offset 
For PCI I/O space access, the PCI controller supports programmable mapping via iobase register + iowin 


offset. 
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BASE+0x0 Offset= 0x0 membase+0x0 
System memory 64K 
space Memory PCI Memory Space 
MEMWIN Window 
BASE+Oxffff Offset= OxFFFF membase+OxFFFF 
Fig. 3-24-6 PCle memory space programmable mapping 
0x2000_0000 0x2000_0000 
Systm menely. PCI Memory Space 
space 
Ox2FFF_FFFF Ox2FFF_FFFF 
Fig. 3-24-7 PCI memory space fixed mapping 
BASE+0x0 Offset= 0x0 iobase+0x0 
System memory 64K 

space {e) PCI lO Space 

IOWIN Window 
BASE+Oxffff Offset= OxFFFF iobase+OxFFFF 

Fig. 3-24-8 PCI I/O space programmable mapping 
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3.24.3.1 PCI/PCle Controller Host mode initialization example 

Step #1: Set ENABLE bit in ARBCTL(offset=0x80) register to enable PCI arbiter 

Step #2: Set PCI_LHOST_MODE bit in SYSCFG change to Host mode. 

Step #3: Set the PCIRST bit in PCICFG register to assert reset the PCI device card, then reset the 
PCIRST bit to de-assert the reset output 

Step #4: PCI driver performs PCI scan to detect PCI devices and device initialization. 


3.24.3.2 PCI Device mode initialization example 

Step #1: Clear ENABLE bit in ARBCTL(offset=0x80)register to disable PCI arbiter. 

Step #2: Reset PCI_HOST_MODE bit in SYSCFG to configure RT3883 as device mode. 

Step #3: PCI host (3rd party SoC) scans PCI devices and setups BAR1 of RT3883 

Step #4: 3rd Party SOC Set PDMA related registers by PCI master writes to BAR1 space. Then enable 
PDMA data transmit via PCI bus. 


3.24.4 Host-PCl Bridge Register Description (base: 0x1014.0000) 
PCICFG : PCI Configuration and Status Register (offset: Ox0000) 


31:19 |R - Reserved Ox0 
19:16 |R/W P2P_BR_DEVNUM Device number setting of Virtual PCI-PCI bridge. Ox1 
15:3 R Reserved Ox0 
2 R/W - Reserved 0x0 


PCI reset control: 

Writing to this bit with ‘1’ will assert the PCIRSTn pin, writing to 
1 R/W PCIRST this bit with ‘0’ will de-assert the PCIRSTn pin. This bit is set to ‘1’ |Ox1 
at chip reset, and output drive enable when in PCI Host mode 
(Available when PCI and/or PCle Controller in Host mode) 


0 - - Reserved 0x0 


PCIINT : PCI Interrupt after enable mask(offset: 0x0008) 


31:21 |- - Reserved 0x0 
PCle interrupt input in Host mode 0x0 
a sue PGIINT2 This bit indicates the PCle interrupt from PCle slot 
PCl interrupt input in Host mode Ox0 
au Be Pent This bit indicates the PCI interrupt 1 occur 
PCI interrupt input in Host mode Ox0 
a a mae This bit indicates the PCI interrupt 0 occur 
17:15 |- - Reserved 0x0 
14 RO PIODONE PIO master transfer complete Ox0 
13 RO DETPERR Detect Parity Error Ox0 
12 RO SIGSERR Signaled System Error 0x0 
11 RO RCVMABRT Receive Master Abort 0x0 
10 RO RCVTABRT Receive Target Abort 0x0 
9 RO SIGTABRT Signaled Target Abort 0x0 
Master Data Parity Error OxO 
fe MASDPERE This bit is set if the PCI core received a data parity error 
7:0 - - Reserved 0x0 
PCIENA : PCI Interrupt Enable (offset: OxOO0C) 
31:21 |- - Reserved 0x0 
PCle interrupt input in RC mode Ox0 
20 an Pell? 1: Enable PCle interrupt 
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0: Disable PCle interrupt 

PCI interrupt B input in Host mode Ox0 
19 R/W PCIINT1 1: Enable PCI interrupt 1 

0: Disable PCI interrupt 1 

PCI interrupt A input in Host mode 0x0 
18 R/W PCIINTO 1: Enable PCI interrupt 0 

0: Disable PCI interrupt 0 
17:15 |- - Reserved 0x0 

PIO master transfer complete interrupt Ox0 
14 R/W PIODONE 1:Enable 

0:Disable 

Detect Parity Error interrupt Ox0 
13 R/W DETPERR 1:Enable 

0:Disable 

Signaled System Error interrupt 0x0 
12 R/W SIGSERR 1:Enable 

0:Disable 

Receive Master Abort interrupt Ox0 
11 R/W RCVMABRT 1:Enable 

O:Disable 

Receive Target Abort interrupt 0x0 
10 R/W RCVTABRT 1:Enable 

0:Disable 

Signaled Target Abort interrupt 0x0 
9 R/W SIGTABRT 1:Enable 

0:Disable 

Master Data Parity Error interrupt 0x0 
8 R/W MASDPERR 1:Enable 

0:Disable 
7:0 - - Reserved 0x0 
CFGADDR : CONFIG_ADDR register (offset: 0x0020) 
31:28 |- - Reserved 0x0 
27:24 = |R/W EXTREGNUM Extent Register Number, only avail for PCle Ox0 
23:16 |R/W BUSNUM Bus Number 0x0 
15:11 |R/W DEVICENUM Device Number 0x0 
10:8 R/W FUNNUM Function Number 0x0 
7:2 R/W REGNUM Register Number 0x0 
1:0 Reserved 0x0 


CFGDATA : CONFIG_DATA Register (offset: 0x0024) 


CONFIG_DATA Register 
Write to or read from this register will generates a Configuration 
Cycle in Host mode. 


31:0 R/W 


MEMBASE Base Address for Memory Space Window (offset: 0x0028) 


Base Address for Memory Space window 
This register specifies the base address for master PIO accesses 
to external PCI memory space. When a firmware accesses any of 
the MEMWIN registers, the PCI Controller will bus master a single 


SEER. RAM transfer in memory mode to the address specified at window Oe 
address (0 - 1F hex) plus MEMBASE. 
Note: This register is only used when the PCI core is functioning 
as a master. 
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15:0 - - Reserved 0x0 
IOBASE : Base Address for IO Space Window (offset: 0x002C) 


Base Address for IO Space window 0x0 
This register specifies the base address for master PIO accesses 
to external PCI |/O space. When an firmware accesses any of the 
IOWIN registers, the PCI Controller will bus master a single 
transfer in |/O mode to the address specified at window address 
(O - 1F hex) plus IOBASE. 

Note: This register is only used when the PCI core is functioning 
as a master. 

15:0 - - Reserved 0x0 
ARBCTL : PCI Arbiter Control (offset: Ox0080) 


31:7 - - Reserved Ox0 


0: Requestor 0 (PCI Host)has highest priority than others 

1: Requestor 1 (PCI Device on SlotO)has highest priority than 
others 

2: Requestor 2 (PCI Device on Slot 1) has highest priority than 
6:4 |R/W __PRIOVRD ats Ox7 
: Default priorities are used 

: Default priorities are used 

: Default priorities are used 

: Default priorities are used 

: Default priorities are used 

: Arbitration scheme is Butterfly 

: Arbitration scheme is Fixed Priority 

: Arbitration scheme is Rotating (Round Robin) Priority 
: Reserved 

1 - - Reserved 0x0 
0 R/W ENABLE Enable Arbiter 0x0 
This register is only available when the PCI control is set in host mode 


31:16 |R/W IOBASE 


3:2 R/W ARBMODE Ox2 


WNrFOIN DW SW 


MEMWINx : PCI Memory Space Access Window (offset: 0x00010000-0x0001ffff) 


PCI Memory Space Access Window 

Writing to this register will initiate a bus master write access to 

an external PCI device’s memory space; reading this register will 
31:0 R/W MEMWIN initiate a bus master read access to an external PCI device’s Ox0 
memory space. The address accessed is specified as requested 
address (‘0’ if MEMWINOO is accessed, ‘4’ if MEMWINO4 is 

accessed, etc.) plus MEMBASE. 


IOWINx : PCI IO Space Access Window (offset: OxO0020000-0x0002ffff) 


PCI 10 Space Access Window 

Writing to this register will initiate a bus master write access to 
an external PCI device’s IO space; reading this register will initiate 
a bus master read access to an external PCI device’s IO space. The 


31:0 R/W IOWIN address accessed is specified as requested address (‘0’ if 0x0 
IOWINOO is accessed, ‘4’ if IOWINO4 is accessed, etc.) plus 
IOBASE. 
Note: This register is only used when the PCI core is functioning 
as a master. 
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Note: The description of the PDMA that is controlled by the external host when RT3883 works as PCI/PCle 
intelligent NIC is not shown here. Please refer to the register description of PDMA of Frame Engine (see next 
chapter) for details. 


3.24.5 PCI Host/Dev Control Register Description (base: 0x1014.1000) 
BAROSETUP : Setup for BARO (offset: 0x0010) 


[pits [Type Name Description Initia valve 
Setup for Base Address Register BARO 
When the mask bit is '1', the corresponding address bit will be 
masked as a hit as if no address comparison has been made. 
When the mask bit is '0', the corresponding address bit will be 
used for address comparison to determine an address hit. Each 
base address register can be mapped from 64KB to 2GB. The 
mask bit will be ignored when the corresponding enable bit is 
‘Oo’. 
BAROMSK[31:16] Space 
Others Not support 
0111111111111111 2G 
0011111111111111 1G 
0001111111111111 512M 
S116 /R/W  BAROMSK 0000111111111111 256M om 
0000011111111111 128M 
0000001111111111 64M 
0000000111111111 32M 
0000000011111111 16M 
0000000001111111 8M 
0000000000111111 4M 
0000000000011111 2M 
0000000000001111 1M 
0000000000000111 512K 
0000000000000011 256K 
0000000000000001 128K 
0000000000000000 64K 
15:1 - - Reserved Ox0 
Enable 
1’b1: the BARO register will be created and the mask bit will be 
0 R/W BAROENB decoded. 0x0 
1’b0: the BARO register will not be created and the mask bit will 
be ignored . 


IMBASEBARO : Internal Memory Base address for BARO Space (offset: 0x0018) 


Internal Memory Base address for BARO 
This register is used when RT3883 behaves as a PCI Host. 


The actually internal memory address being accessed by an 
external PCI host can be obtained from the following formula: 
RT3883 address begin accessed = (PCI Address — BARO) + 


31:16 |R/W IMBASEBARO IMBASEBARO. 0x0 
When write to this register, the related bit will take effect 
when the corresponding bit in BAROMSK bit is ‘1’ and 
BAROENB is ‘1’. 
15:0 - - Reserved 0x0 
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PCI_ID : PCl-Host Bridge - Vendor and Device ID (offset: 0x30) 
31:16 |R/W DEVID Device ID 0x801 
15:0 R/W VENID Vendor ID 0x1814 
PCI_CLASS : PCI Class Code and Revision ID (offset: 0x34) 
31:8 R/W CCODE Class Code Oxd80 
7:0 R/W REVID Revision ID 0x1 
PCI_SUBID : PCI Sub Vendor and Device ID (offset: 0x38) 
31:16 |R/W SUBSYSID Sub System ID 0x3883 
15:0 R/W SUBVENID Sub Vendor ID 0x1814 


This register is valid when PCl_HOST_MODE = 0; 
3.24.6 PCle RC/EP Control Register Description (base: 0x1014.2000) 


PCIE_BAROSETUP : Setup for BARO of PCle Controller (offset: 0x10) 


Setup for Base Address Register BARO 
When the mask bit is '1', the corresponding address bit will be 
masked as a hit as if no address comparison has been made. 
When the mask bit is '0', the corresponding address bit will be 
used for address comparison to determine an address hit. Each 
base address register can be mapped from 64KB to 2GB. The 
mask bit will be ignored when the corresponding enable bit is 
‘0’. 

BAROMSK[31:16] Space 


Others Not support 
0111111111111111 2G 
0011111111111111 1G 
0001111111111111 512M 
0000111111111111 256M 
tte REN. BARONS 0000011111111111 128M Oxi 
0000001111111111 64M 
0000000111111111 32M 
0000000011111111 16M 
0000000001111111 8M 
0000000000111111 4M 
0000000000011111 2M 
0000000000001111 1M 
0000000000000111 512K 
0000000000000011 256K 
0000000000000001 128K 
0000000000000000 64K 
*Please set this value before the CfgWr to BARO, else the 
CFGWr to BARO will get unknown result. 

15:1 |- 7 Reserved Ox0 
Enable 0x0 
1’b1: the BARO register will be created and the mask bit will be 

0 R/W BAROENB decoded. 
1’b0: the BARO register will not be created and the mask bit will 
be ignored . 

PCIE_IMBASEBARO : Internal Memory Base address for BARO Space of PCle Controller (offset: 0x18) 
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Internal Memory Base address for BARO 0x0 
This register is used when RT3883 behaves as a PCI Express RC. 


The actually internal memory address being accessed by an 
external PCI host can be obtained from the following formula: 
: RT3883 address begin accessed = (PCI Address — BARO) + 
31:16 |R/W IMBASEBARO IMBASEBARO. 
When write to this register, the related bit will take effect 
when the corresponding bit in BAROMSK bit is ‘1’ and 
BAROENB is ‘1’ . 


15:0 - - Reserved Ox0 

PCIE_ID : Vendor and Device ID of PCle Controller (offset: 0x30) 

31:16 |R/W DEVID Device ID Ox801 
15:0 R/W VENID Vendor ID 0x1814 
PCIE_CLASS : Class Code and Revision ID of PCle Controller(offset: 0x34) 


31:8 R/W CCODE Class Code Oxd80 


7:0 R/W REVID Revision ID Ox1 
PCIE_SUBID : Sub Vendor and Device ID of PCle Controller (offset: 0x38) 

31:16 |R/W SUBSYSID Sub System ID 0x3883 
15:0 R/W SUBVENID Sub Vendor ID 0x1814 


This register is valid when PCIE_RC_MODE = 0; 
PCIE_STATUS : PCle Status Register (offset: 0x0050) 


Reserved 

PCle LTSSM Link up indicator 0x0 
0 R PCIE_LINK_UP_ST This bit will reflect the PCle link up status 

User can use this bit to see if any device plug in to the slot 
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Dimension in mm Dimension in inch 
Symboll“Win| NOM | MAX || MIN | NOM | MAX 
A —— | —— 1-008 
At | 0.161 021 | 0.26 || 0.006 | 0.008 | 0.010 
A2 | _0.84| 0.89 | 094 || 0.033 | 0.035 | 0.037 


0.013 | 0.014 0.016 


aaa 0.15 

bbb 0.20 0.008 

ccc 0.15 0.006 

ddd 0.15 0.006 

eee 0.08 0.003 
MD /ME 24/24 24/24 
NOTE : 


1. CONTROLLING DIMENSION : MILLIMETER. 
ZX PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 

THE SOLDER BALLS. 

ZX DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. THERE SHALL BE A MINIMUM CLEARANCE OF 
0.25mm BETWEEN THE EDGE OF THE 
SOLDER BALL AND THE BODY EDGE. 

5. REFERENCE DOCUMENT : JEDEC MO—207 

A\ THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 

7. SPECIAL CHARACTERISTICS C CLASS: bbb, ccc 
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5 Revision History 


Date Revision |Author Description 


2010/06/29 1.0 Leon Chung _|Initial Release | 


This product is not designed for use in medical, life support applications. Do not use this product in these types of equipments or 
applications .This document is subject to change without notice and Ralink assumes no responsibility for any inaccuracies that nay be contained 
in this document. Ralink reserves the right to make change in the products to improve function, performance, reliability, and to attempt to 


supply the best product possible. 
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